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INTRODUCTION 


This manual, consisting of Volumes I and Z, 
is one of seven R-3886-series technical manuals 
prepared to provide official Rocketdyne field 
support documentation for the operation and 
maintenance of the F-1 Rocket Engine, Part 
Number 104001, Serial Numbers F-2026 
through F-20988, and its related ground sup- 
pert equipment, designed and manufactured 
by Rocketdyne, a division of North American 
Rockwell Corporation, 6633 Canoga Avenue, 
Canoga Park, California $1304. This !nfor- 
mation in these manuals Was prepared by 
Logistics Product Support Department of 
Rocketdyne. 


The manuals are used te best advantage when 
each manual is current and complete (see 
figure 1) and the purpose and scope of each 
manual is known, The manuals in this series, 
and the nature of the data each provides, are 
found in the manuals' contents and support 
function chart. 


1. F-t MANUALS--THEIR SUPPORT 
FUNCTIONS. 


The contents and support function chart lists 
all F-1 series technical manuals, describes 
the support function each manual serves, and 
lists the section titles of each manual. The 
Chart also explaina how the technical data in 
each manual relates to the support of the en- 
gine and its ground support equipment through- 
out a normal engine flow, as well as during 
unscheduled maintenance tasks, Information 
appearing in one manual is not duplicated in 
another. Thus, information on the description, 
operation, and maintenance of ground support 
equipment ia in R-3896-5. However, the 
instructions for servicing the engine using 
ground support equipment are in R- 3896-3 

and R-3896-11. 


Manual Coutenta and Support Function 
R- 3896-1 This manual contains a physical I 
F-1 Rocket Engine description of the various F-1 angine 


Data 


systems and the individual engine 


Sectivn and Title 


Description and Operation 
fl interface Design Criteria 
Hil Performance 


system components; a description of 
the flow the engine follows from the 
time it 18 accepted by the Customer 
through Apollo/Saturn V launch; data 
pertaining to engine design charac- 
teristics including environmental 
conditions, attitude, maas properties 
data, turbopump inlet propeHant con- 
ditions, and interface connections for 
mating the engine with the 8-IC of the 
Saturn ¥ vehlelc; and nominal engine 
performance characteristics, methods 
for predicting engine variable charac- 
teristica, and other pertinent informa- 
flon that can be used as an ald for 
analyzing and/or determining specific 


engine performance. 


The manual 


Serves to familiarize the reader +vith 
the. design and operation of the F-1 engine 
and serves as a training aid document. 
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R-1896-3, Volume | 
F-{ Rocket Engine 
Maintenance and 
Repair 


R-2896-3, Volume IT 
F-1 Rocket Engine 
Maintenance and 
Repair 


R-3896-4 

F-1 Rocket Engine 
Illustrated Parts 
Breakdown 


R-3696-5, Volume | 
F-1 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Operation 


R-3896-3 
Volume IT 


Contents and Support Function 


This manual contains general mainte- 
nance practiens that are peculiar to 

the engine covered in this volume and 

to the component repair procedures 
contained in Volume II of this manual; 

the use of engine, thrust chamber, and 
nozzle extension ground support equip- 
ment and the tasks necessary to prepare 
the equipment for maintenance using the 
applicable pieces of ground gupport 
equipment; detailed procedures for com- 
ponent removai, reinstallation, or re- 
placement, and the post-instailation 

teat requirements that will verify the 
integrity of engine systems affected by 
the removal of individual! engine compo- 
nents and lines. This volume and Yolume 
{f provide the necessary inaintenance and 
repair data to perform ungeheduled main- 
tenance tasks on an uninstalled engine and 
the required post-maintenance teats to 
determine that the engine is in an operable 
conditlon. 


This manual contains cleaning, inspect- 
ing, repairing, and testing procedures 
for the individual engine components. 
This manuol provides the data to restore 
and/or maintain components of the engine 
In an operable condition for reinatalla- 
tion on the engine or assignment 28 a 
spare 


Thia manual contains illustrative and 
columnar listings of all parts of the 
engine that can be disassembled, 
reassembled, repaired, replaced, or 
overhauled. This manual locates and 
identifies the interrelationship of parts, 
aids in the requisition of replacer ent 
parts, indicates part usage and inler- 
changeability and re commended repair 
ur replacement for the F-1 engine and 
its individual curnmpcnents and parts, 


This manual contains safety requlre- 
ments and general maintenance prac- 
tices peculiar to the equipment 

covered in this volume and to equip- 
ment and T-tools covered in Volume II 
of this manual; inspection requirementa, 
physical description, operation, intended 
usage, operating limitations, periodic 
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General Maintenance and 
Repair 

Handling 

Component Remoyal and 
Installation 
Past-Maintenance Test 
Requirements 


See detailed table of contents 
for thls manual. 
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IV 
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Introduction 
Group Assembly Parts List 
Numérical Index 


General Matntenance and 
Repair 

Hydraulic Pumping Unit 

G2H25 

Hydrawlic Pumping Unit 

G2026 

Accumulator Unit G2027 
Engine Checkout Console 
G3142 
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Manual 


Contents and Support Function 


R-3896-5, Volume I 
{eont) 


R-3896-5, Volume lI 
F-1 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Operation 


R-3896-6 

F-1 Racket Engine 
Thermal Insulation 
and Repair 


maintenanee, and parta Hstings with 
maintenance-level caidleg for the F-1 
engine ground support equipment coy- 
ered in this volume. This volume 
provides data to restore and/or main- 
tain the F-} racket engine ground 
support equipment in an operable 
condition. 


This manual containa ingpection 
requirements, physical descrip- 
tion, operation, intended usage, 
operating limitations, periodic 
maintenance, and parts listing with 
maintenance-level codes for the 

F-1 engine ground support equip- 
ment end items that are considered 
tools (ie, test kits, sets, and tools) 
and T-toals. Thia yolume provides 
data necessary to determine that 
those items of ground support equip- 
ment covered by this volume and the 
F-1 field T-tools are in an operable 
condition. 


This manual contains 4 description 
of the thermal insulation panels, 
special taols and equipment, in- 
stallation and removal procedures, 
access provisions, repair data, 
and applicable packaging, storage, 
and handilng information, Thig 
manmaal provides information per- 
tinent to the maintenance and re- 
pair of F-1 engine thermal 
insulation. 


Intr-xduction 


Section and Title 


VI Pneumatic Flow Monitors 
G3130 and G3131 
VII Engine Vertical Installer 


G4049 

VIN Engine Rotating Sling 
G4050 

IX = Flight Combustion Monitor 
403227 


x Components Test Console 
G4141 and Companents 
Adapter Set G3143 

XI 4 4=6- Cryogenic Supply Unit 
GI148 

MII =«=Pneumatic Flow Testers 

GI104 and G3104MD1 

High-Voltage Igniter 

Tester G3154 and Inert 

Igniter 9020622 

impact Recorder Unit 

G4080 and 99-9014031 

X¥Y Components Welding Sets 

9026560, 9026561, and 

$026570 : 

Handling and Shippin 

Equipment 


I Teat Kits, Sets, and Tools 
il T-Tools 
I Dummy Weight T-Tools 


I Description 

il Special Tools atid Equip- 
ment 

Ill installation and Remoyal 
(Engines F+2003 Through 
F-20148) 

IV Installatton and Removal 

(Engines F-2017 and 

Subsequent) 

Access Provisions 

Repair 


Yi 
VH Storage and Handling 
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F-1 Rocket Engine 
Operating 
Instructions 
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Volume IL 


Contents ahd Support Function 


Thls manual contains procedures for 
preparing the F-1 rocket engine, 
nozzle extension, thermal insulation, 
and miscellaneous engine loose equip- 
ment for shipment, and procedures 
for shipping by truck, air, or water, 
Included ar recommended truck-, 
air-, and watur-transport check lista, 
which may be uged to make sure that 
procedures und in-transit inspection 
have been performed. 


This manual contains complete, 
authorized field operating require- 
ments that affect F-1 (light engines 
F-2029 through F-2098 during normal 
operational flow from engine receipt 
at MAF through vehicle launch. Spe- 
cific and general requirements and 
procedures for normal F-{ engine 
activities are provided and inelude 
acceptability criteria and limits, 
special constraints, safety precau- 
tions, and correct sequences required 
to satisfactorily accomplish the 
activities. 
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Section and Title 


Preparation for Shipping 
Shipping by Truck Transport 
Shipping by Air Transport 
Shipping by Water Transport 


Operating Requirements 
General Requirements 
Operating Procedures 


R- 3896-5 
Yolume II 


USE YOUR MANUAL ONLY IF CURRENT 
AND COMPLETE 


Manuals that are not current and complete 
are not authoritative documents and are not 
to beused. The following outlines the method 
for determining whethar your inanual Is cur- 
rent and complete. 


A. DETERMINING CURRENCY. To be sure 
that yours is the latest igsue of the manual, 
refer to Configuration Identification & Stalus 
Report , which is revised monthly and lists 
the technical manual numbers, titles, unin-- 
corporated supplements, and latest change 
or revision dates. Your manual muat have 
a title pave with the same or later date than 
the date shown in the Configuration Identifi- 
catlon & Status Report. Your manual must 
also include the unincorporaled supplements 
listed in the Configuration Identification & 
Status Report, or jf your manual is later than 
shown in the report, the unincorporated sup- 
plements listed in the Manual Data Supple- 
ment Record in your manual. If your title 
page incorporates two dates as illustrated be- 
lew, compare lhechange (lower)date. If your 
manual is not current. obtain a current copy 
through your technical manual supply system. 
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B. DETERMINING COMPLETENESS, To 
be sure that your manual is compicte, make 
a page-by-page comparison of its pages to 
those listed in the List of Effective Pages. 
The List of Effective Pages, which shows the 
change status since the basic issue or last 
revision, is found on the alphabetically let- 
tered paga(s) immediately following the title 
page. All pages, except supplements, are 


Introduction 


listed with their issue dates. Manual pages 
thatare dated musi have the same date as that 
appearing in tha List of Effective Pages for 
that page. Unchanged pagea are Usted as 
“original” and are not dated, 


HOW TO KEEP YOUR MANUAL 
UP-TO-DATE 


As design changes are made to the rocket en- 
gine and ground support equipment and better 
methods of maintenance are discovered, your 
manual is periodically changed, revised, or 
supplemented. The [ollawing steps wili help 
you keep your manual up-to-date: 


A. CHANGES, Updating by adding to or par- 
tially replacing existing pages is defincd as 
a change. Changes con be identified by the 
change notice on the new title pare. 


TAtesT CMENSTD PAGES bUPIGIIED 


yoo Tht SAME PACHI OF Fat viOul GAM 
at 


ees AL Se ae rt 
eles bey meet ee 


To collate a change, refer tothe Filing Instruc- 
tions sheet issued with the manual and proceed 
as follows: 


1, Remove the pages listedinthe ''Remoye" 
column of the Filing Instructions sheet 
fram the manual and destroy them. Do 
not concern yourself with the data on the 
opposite side of the deleted page since, 
if this date ie not deleted, li 1a replaced 
in the change package, 


2. Insert all pages listed in the ‘insert’ 
column of the Filing Instructions sheet 
in sequence, Pages with a suffix letier 
are ingertedin alphabetical order follow- 
ingthe page withthe aame basic number; 
for example, pages 3-14A, 3-145, etc, 
follow page 3-14, 
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Figure 1, How to Maintain Your Manual (Sheet 1 of 2) 


Change No, 21 - 12 November 1971 xvll 


Introduction 


3. Jf you are unsure of the status of any 
page or pages, refer tothe List of Effec- 
five Pages and make sure your manual 
contains pages (with the corresponding 
change dates) listed in the List of Effec- 
tive Pages. 


4. Remove manual supplements that have 
been incorporated. 


NOTE 


Incorporated supplements can be 
determined by reviewing the newly 
issued Manual Data Supplement 
Record. 


B. REVISIONS. Updating by replacing all 
the existing paces of a manual is defined as 
a revision. Revisions cane identified by the 
replacement notice on the new title page. 


THIS PUDLICAT[ON HEPLACES TECHNICAL 
MANUAL R-XXXX-X DATHD 1 AMtIL 1464 


To collate a revision, proceed as follows: 


1. Removeand destroy all existing pages of 
your manual except Manual Data Supple- 
ments that have not been incorporated. 


NOTE 
Unineorporated supplements canbe 
Identified hy reylewing the Manual 


Data Supplement Record supplied 
In the revision. 


insert the new pages in your cover. 
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C. SUPPLEMENTS. Updating that author- 
izes the addition to, or alteration of, the ex- 
isting data in your manual is defined as 2 
Manual DotaSupplement. Information on how 
to insert supplements i3 found in the suppie- 
ments. 


HOW TO KEEP ABREAST OF THE LATEST 
CHANGES TO TECHNICAL DATA 


Changes and/or additions to technical data 
are identified by a vertical bar (change bar) 
jn the margin of the page adjacent to the 
changed data. A direct comparison between 
the new {identified by the change bar) and the 
old data will help you in identifying specific 
changes made. 


Figure 1, How to Malnlain Your Manual (Sheet 2 of 2) 


xvild Change No, 15 - 29 April 19968 
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SECTION | 
QUICK-DISCONNECT 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE 3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE BQUIPMENT. 


1-1, QUICK-DISCONNECT NA5- 260079 AND “Part No, Nomenclature Use. 
. 896206. T-5039457 Pressure Pressure-tests 
1-2. The following procedures conlain cleaning, {or equivalent) Test Fixture quick-disconrects. 
inspecting, repairing, and testing information G3141 Components Provides gaseous 


required to maintain the quick-disconnects, 
Disassembly of quick-disconnects for repair 
or replacement of internal parts is not recomn- 


Test Console nitrogen far 
testing quick- 


mended; therefore, special tools, equipment, SISCOnnOOtR 

and procedures a1'e not provided for disagssem- G3143 Components Provides 

bly. See figure 1-1 for exterior view of Adapler Set hardware for 
quick-dlsconnects. See figure 1-2 for test pressure- testing 
equipment and special tools wr testing, and quick-disconnects. 


figure 1-3 for protective closures used during Ga104 Prautanitc Newsures dows 
these procedures, Flow Tester stream pneumatic 
leakage, 
NA5S~260008TS Ground Tests flight half 


(or equivalent) Half Quick- — quick~diaconneet 
Disconnect NA5- 260079T7, 


Figure 1-2. Test Equipment and Special 
Tools for Quick-Disconnects 


Use Qutck- 

Disconnect 

Part Na. Nomenclature NA5-260079 
RD265-5016-0006 Closure T-1 
24'*) Cap T-2 
238? Cap T-3 
12? Cap Ta 

. { fn) 

Ls a / Cap T.6 
a4'4 Cap T-7 


(a) & $. White Co, Plastics Diviston 


Figure 1-3. Protective Covers and Closures 
for Quick-Digconnects 


+ 
i seed 


Figure 1-1. Quick-Disconnecta 
(Typical)-- Exterior View 


Change No, 22 + 1$ February 1972 i-1 


Section I 
Paragraphs 1-3 to 1-A 


1-3, CLEANING 
1-4, (Deleted) 
WARNING 


The following proceduro uses tri- 
chloroethylene, which la a toxic 
solvent. Inhalation of {ta vapors or 
prolonged contact with the liquid can 
cause secivus injury or death. 


« The following proc: dure uses cloan~ 
ing compound, whicn is volatlle. 
Uae ih 2 well-ventilated are since 
the vapors displace the oxygen in 
the alr, resulting in suffocation. 


# The following procedure uses prea~ 
surized gaseous nitregen or alr, 
which snust not be allowed to impinge 
on the body since ic may result in 
skin Inflation. Inflaticn of the skin 
can cauge serigus injury to human 
thesues, 


¢ Eye protoetion must be worn to per- 
vont foreign matter from injuring 
ayes, 


e Pragsurized gases can hurl objects 
with sufficiont force to eaude injury 
to personnel. 


a. Clean exterlor surfaces of quick- 
Usconnect by handwiping ag outlined in 
R-3896-9, Yoluma 7, 


ad. Remove praggure cap from quick- 
disconnect; then hand-fluah preaaure cap with 
trichlorosthylene or cloaning compound, 


h. Using a nylon dowel rod or an equivalent 
rod male of a soft material that {4 not affected 


by the cloaner, carefully opan quick-disconnect 


valvo. 


Pressure Cap 


R-3896-3 
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¢. Hand-flush quick-disconnect in both direc- 


tiona with trichloroethylene or clewning compound. 


d. Dry quick-disconnect and presaure cap 
with low-pressure (approximately 10 psig) gage- 
ous nitrogen (MIL-P-27401) or clean, dry air 
conforming to cleanness and humidity require- 
menta of MIL-P-27401; then cloge quick~ 
disconnect yaive. 


1-5. INSPECTING AND REPAIRING. 


1-6. Inspecting the quick-disconnects determines 


if the disconnects have been damaged by mis- 
handling or wear. Since disassembly of the dis- 
connects is not recommended, repair ia Umited 
to repairing minor scratches in the mounting 
flange Healing surfaces ard damaged throads. 
Rafer to R-3896-3, Volume I, for thread rapair. 


1-7. TESTING. 


1-8. Thia procedure outlines requirementa for 
testing quick-disconnects using Components Test 
Conaole G3141, Components Adapter Set G3143, 
ait Pneumatic Flow Toaster G3104. Any devia- 
tions, including the use of other test equipment, 
must be egulvalent ta the teat roquiremants, 
dufety atandarda, and equipment apecified in 
thla procedure, Prior te starting the test, in- 
stall quick-didconnect In the correct panel- 
mounted teat {ixture ag specified In figure 1-4. 
Also, refer to figure 1-4 for torque values, 
valve opening dowala, and adaptura uged during 
testing. Prepare components test console for 
uae (fpure 1-5), and refer to paragrapha 1-9 
and 1-16 for quick=disconnect leak=test proces 
dure. Seo {lgure 1-6 fer quick-disconnant teat 
sotup. 


Quick-Dlacennact Torque Value 


Type (Foot+ Pounds) 
9082.06 19«19 
NA5-200079T =1 30-40 
NA5-200070T +2 40-40 
NAS-260079T-4 70-75 
NAS-260079T-4 30-40 
NA5-260079T-6 30-40 
NAS-260070T-7°) 30-40 


(a) Holds quick-disconnect valve open when performing leak teat of pressure cap. 


Panel-Mountud 
Test Flature 


T-6039457-210 
T+5039457-210 
T-6099457-212 
T-5099457-211 
T~5039457-213 
T-5099457-215 
T-5039457-215 


Valve Opening 
Dowelfa) 


T-5099457-217 
T-5030457-217 
T-§030457-217 
T~503B467-216 
T-5030457-217 
T-6039457-217 
T+5030467-218 


(b) Used to adapt quick-disconnect to Pneumatic Flow Tester G3104. 
(c) Type 7 requires NAS=26008BT5 to perform flow and reaeat pressure test. 


OT BA eA 


Figure 1-4. Preparing Quick-Disconnects for Testing 


1-2 Change No. 20 - 19 May LO71 


aS = 


Adapter ) 


T-5030457-220 
T-50390457-220 
T-50904$7-220 
T'-5030467-221 
T-£039457-220 
T-6039457-220 
T-6039457-220 


Led 


) 


a 
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Section I 


rr re 


Contral 


NOTE 


Position 


Indication/Remarks 


The press-to-operate switch-lights located on Componenta ‘Test 

Console G3141 operate on and off by alternately pressing the face 
of the switch. Make sure switch-lignts are pressed only as nec- 
essary to obtain specified indication, 


Panel 
PRB-POWER TURN ON 


POWER DISTRIBUTION 


PRESSURE/TEMPERATURE 


MONITOR 
BC POWER SUPPLY 


ELECTRICAL 
CONTROL 


OSCILLOSCOPE 


DIGITAL 
YOLTMETER 


TESY CELL ELECT. 
OUTLETS 


CB1i (30 AMP) 
CB2 (10 AMP) 
CHANNEL SELECT 


AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ANIUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MILLIAMPERES 
RANGE SELECT 


VOLTS RANGE 
SELECT 


VOLTAGE ADJUST 
INTENSITY 


115 ¥/230 V 


160 KD STD 
INT/EXT 


POWER 


Connectors J701, 
3702, J704, and 
JTO0G 


Connector J703 


CAUTION 


Pulled out 
Pulled out 
OFF 


Down (aff) 
Midposition 


Fully counter- 
clockwise 


OFF 


Fully 
DECREASE 


POWER 
Orr 


115 ¥ 
INT 


Down (off) 


Capped 


Resistor Plug 
3088-9 


Canaole main power 
off. 


Electrical utility 
outlets power off, 


At rear of unlt. 
At rear of unit, 


Temperature Indica- 
tor load. 


ia that fnellity pneumatic and hydraulic supplies to console are 
off, 
Spr oa=rrig i 

Figure 1-5, 


Preparing Components Test Console for Use (Sheet 1 of 3} 
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Section I 


Panel 
POWER TURN ON 


POWER DISTRIBUTION 


DC POWER SUPPLY 


I ELECTRICAL 
CONTROL 


HYDRAULIC 
CONTROL 


a eee. 


R-3096-3 
Yolume I 


Control 


CBI (30 AMP) 


CH2 010 AMP) 


AC INPUT 
CURRENT LIMIT 
POWER 

VOL'TS- RANGE 
SELECT 


MIUL_LJAMPERES~ 
RANGE SELECT 


TEST SELECT 1 
TEST SELECT 2 
TEST SELECT 9 
TEST SELECT 4 
TEST SELECT 6 
TEST SELECT 6 
TEST SELECT 7 
TEST SELECT 8 


YOLTAGE ADJUST 


HYDRAULIC SYSTEM 


BY PASS 


HYDRAULIC SYSTEM 


SUPPLY 


TEST CELL SUPPLY 


At 


TEST CELL SUPPLY 


= 


Positiun 


Pusiiéd in 


Pushed in 


Up 


T) (0-30) 


OFF 


INCTEASE 


(a) If indication ia not as specified, press applicable awitch-light. 


$$ LA yryr 


indication/ Remarks 


Console mah. power 


on. 


Electrical utility 
outlets pawer on, 


None, 


POWER light On.{a) 
AC INPUT light on, 


Nance, 
Nane, 


Light 1 orf, 6 
Light 2 off, (@) 
Light 3 off fa) 
Lidglit 4 off, 
Llght 5 off, (a) 
Light 6 uff, 
Light 7 off, @) 
Light 8 off, @) 


YOLTS ineter indi- 


cates 22 +1 volts, 


open!) 
cLosn é) 
vent, (9) 


vent a) 


Figure 1-5, Preparing Components Test Console for Use (Sheet 2 of 3) 
1-4 Change Nu. 20 - 19 May 1971 
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Volume II Paragraph 1-9 
sr ee ee 
Panel Cantrol Position Indication/Remarks 
FLOW MONITOR ciose.!*) | 
SHUTOFF 
LOW FLOW BYPASS cose, i 


PNEUMATIC PREPARATION 


a. Make sure console is in the follawing condition: 
(1) Vent valves closed, 
(2) Shutolf valves closed. 
(3} Utility valves closed. 
(4) Regulators closed, 
(5) Utility and test cell outlets capped. 
hb. Supply facility gascous nitrogen to console, 
ec, On SYSTEM SUPPLY pancl, open TO FUEL, COMPATIBLE SYS shutoff yalve. 
d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF yalye, 
WARNING 
SYSTEM PRESSURIZED lights (located on console and in lest 
cell) come on to indicale pressure c(lownslream of console 
regulators and iuto test cell, Safely precautions specified in 


R-3896-3, ¥Yolume I, must be followed when working with 
pressurized aystems, 


(a) If Indication 4a not as apocificd, presa applicable awltch-tight, | 


Figure 1-5, Preparing Componenta Tost Console for Use (Shoot 9 of 3} 


Procedure Result 
1-0. LEAK-TEST. 


a. Prepare Components Test Console @3141 None. 
and quick«digconnect for use as outlined in 
paragraph 1-8. 


b. Connect quick-digeonnect lo console for None, 


loak-teat. (See figure 1-6.) Hand-tighten 
adapter, und upen hand valve 19-9022606-2. 


c. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to outlet port (B) as 
follows: 


(1) Open SHUTOFF valve. None, 
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Section t R- 3896-3 
Yolume if 


TEST CELL 


LEAK- TEST 


ka PNEU LOW PHéas 
MON "BH" INLET 


PNEU MED PRES] 
{FURL COMPATIBLE} 


FLOW AND RESEAT PNEV IAW PREBS 
PARSSURE TEST SETUP FOR NAB- 260079T? MON "A" INLET 


1EQEND (U] ReLine varve 10. v026s07-1 


YALVE PORTB ADAPCEM T-S030467- 220 
OR T-$030467-221, AS APPLICABLE 


A WLET GROUND HALF QUCCK- 
A OUTLET DIBCONNECT NAS- 26000aT6 
CHS] FURL COMPATIDLE avsTEM HAND VALYR 19-9002000-2 
Fi-3-2-34 
Figure 1-6. Leak-‘Teat and Flow and Reseat Pressure Test Setups 
Procedure Resu 
(2) Adjust PRESSURE REGULATOR until PRESSURE MONITOR "5B" gage must indicate 
PRESSURE MONITOR "B" gage indicates 10 +2 pai, Outlet port (B) pressurized. 
10 +2 pul, 

cd. Measuve and record lerkage from dulet Maximum allowable leakage past valve is 3 
port (A). acim. 

e. On HIGH PRESS FUEL COMPATIBLE PRESSURE MONITOR "B" gage must indicate 
panel, adjust PRESSURE REGULATOR until 100 +10 pal, Oullet port (B) pressure in« 
PRESSURE MONITOR "B" page inclicates ¢ereased. 

100 £10 psi. 
f. Repeat step d. Same as step d. 
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Section I 


Yolume IE 


Prove 


g- Close hand valve 18-9022606-2; then on 
HIGH PRESS FUEL COMPATIBLE panel, adjust 
PRESSURE REGULATOR unti! REG SUPPLY 
PRESS page indicates 2,000 +25 psi, 


h, Repeat step d. 


i. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to outlet port (B) as 
follows: 


(1} Close SHUTOFF yalve, and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


{3} Close VENT valve, 


j- Remove adapter from qui¢ckecdisconnect 
inlet port (A). Open hand valye 19-9022600-2. 


k, Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to outlet port (B) as 
follows: 


(1) Open SHUTOPF valve. 


(2) Adjist PRESSURE REGULATOR until 
PRESSURE MONITOR "B" page indicates 
10 +2 psi. 


1, Using trichteraelhylene (MIL='l'=27602) or 
clouning compound (MUL=C=41302) as a loak-test 
solution, check fur leakage al the joint between 
the valve sonl and body far 2 miduutes, 


Hesult 


REG SUPPLY PRESS gage musd indicate 4, 0N0 
+25 psi. Quilet port (B} pressure increased, 


Sama ay step d, 


Outlet port (B) depressuvized, 

HIGH PRESS FUEL COMPATIBLE panel de- 
pressurized, 

None. 


None. 


None. 
PRESSURE MONITOR "DB" page must indicale 


10 +2 psi. Outtet port (B) pressurized, HIGH 
PRESS FUEL COMPATIBLE panel pressurised. 


No leakage Ia ailuowible, 


WARNING 


Trichloroethylenc Ix a toxic selvent. 


Talvtlation of its vaporg or 


prolonged contact with the Hquid can cause serious injury or 


loss of Life. 


@ Cleaning compound is valotile. 


Use in a weil ventilaterl area 


since the vapara replace the oxygen dn the air, resulling in 


auffueation, 


m. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
PRESSURE MONITOR "B" gaye Indleates 
190 +10 ps}, 


n. Repeat step |. 


PRESSURE MONITOR "B" gage must Indicate 
100 £10 psi, Outlet part (B) pressure In- 
crensed. 


Same as step |, 
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Procedure 
o. Close hat valve 19-8022606-2; then on 


HIGH PRESS FUEL COMPATIBLE panel, adjust 


PRESSURE REGULATOR unti] REG SUPPLY 
PRESS gaye indicates 2,006 +25 pst. 


p. Repeat step t, 


q. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to outlet port (B) as 
fellows; 


(1) Close SHUTOFF valve, and open VENT 
viallye, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS pipe indicutes zera, 


(3) Close VENT valve, 


yr, Install praper valve opening dowel as 
specified in figure t=4 in inlet port (4); then 
install pressure cap. Torque pressure cap lo 
minimum value speciHed in fure Ted. Open 
hand yalye 19-9022606~2, 


8, Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to oullet port (B) as 
follows: 


(1) Open SHUTOFF vaive. 

(2) Adjust PRMNSSURE REGULATOR until 
PRESSURE MONITOI "BD" pyre Incleates 
1042 psi, 


t. Using (richloreethylone (MUL=T+27602) or 
Cleaning compound (MIL-C-81902) as a tenk- 


test solution, cheek for leakuge at Jainis between 


eoupling and bocly and between coupling and eap 
for 2 madnutes, 


Result 


REG SUPPLY PRESS gape must indieate 2,000 
#25 psi. Oullet port (B) pressure Inercased. 


Same as step |. 


Outlet port (B) depressurized. 

HIGH PRESS FUEL COMPATIBLE pe nel de- 
presaurized, 

None. 


None, 


None. 


PRESSURE MONITOR “BR” gage niuse iniclicitke 
10 +2 psi, Outlet port (B} pressuriaed. 


No leakape is allowable. 


WARNING 


Trichlorovihylene is a toxic selvent. 


Johudation ef its yapars car 


profonged contact with (ia Liquid can cause serious injury or logs 


oF Hfe. 


@ Clewalny campuutid is velatihe. 


Use dna welll ventilated area 


since the vipers replace the oxygen in the alr, resulting in 


suffocation, 


u. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR untll 
PRESSURE MONITOR "B" gage indicates 
100 +10 psi, 


1-8 Change No, 12 = 29 May (968 


PRESSURE MONITOR "B" gage must Indicate 
100 +10 psl, Outlet port (B) pressure in- 
credsed, 


R-9806-4 
Volume it 


Proceduré 
y. Repeat step t. 


w. Close hand valve ($-8022606-2; then on 
HIGH PRESS FUEL COMPATIBLE panr., adjust 
PRESSURE REGULATOR until REG SUPPLY 
PRESS gage indicates 2,000 +25 pst, 


x. Repeat step t. 
y. Using HIGH PRESS FURL COMPATIBLE 
panel, reduce pressure to oullet pert (B) as 


follows: 


(1) Close SHUTOFF valve, and open VENT 
valye, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Clase VENT yalye. 

z. Remove quick-cdisconnect from teat 
setup. 

aa. If quick=dlsconnect testing ls Lerminated, 
secure equipment 18 outlined In paregraph 1-11. 

ab. Install closures, as required (figure 
1-3), 
1-10. FLOW AND RESEAT PRESSURE TEST. 


NOTE 


Section I 
Paragraph 1-10 


Result 
Sanie as atep t, 


REG SUPPLY PRESS gage must indicate 2, 000 
+25 psi, Outlet port (B) pressure increased. 


Same as step t. 


Cutlet porl (B) depressurized. 

HIGH PRESS FUEL COMPATIBLE panel de- 
pressurized. 

None, 


None. 


None. 


None. 


This test ls required only or quick-disconneeta NA5-260079T7, 


a. Make sure Components Test Consola 
G3141 and quick-disconnect are prepared for 
use ag outlined in paragraph 1-8. 


b. Connect quick=-doeconnect lo console for 
flow and reseat pressure teal. (See fieure 
i-6.) 


c. Using MED PRESS FUEL COMPATIBLE 
panel, apply preasure to iniet port (A} as 
follows: 

(1) Close VENT. and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 50 +5 psi. 


None, 


None. 


None. 


MED PRESS FUEL COMPATIBLE panel 
pressurized, 
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Paragraphs 1-11 to 1-32 


Procedure 


(3) Slowly open SHUTOFF valve until 
PRESSURE MONITOR "A" gage indicates 
40 +2 psi. 


fl od. Measure and record flow from outlet port 
(B}. 


é. On MED PRESS FUEL COMPATIBLE 
panel, slowly close SHUTOFF until PRESSURE 
MONITOR "A" gage indicates 10 +1 psi, 


(B). 


Measure and record flow from outlet port 


kK. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to inlet port (A} as 
follows; 


(1) Close SHUTOFF yalve, and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


{3) Clase VENT vive. 
h. Remove quick-discennect from test setup, 


4, Tf quick-diseannect testing 16 terminated, 
seuure equipment ig Outlined in paragraph 1-11. 


j. Install closures as required (figure 1«3), 
1-11, SECURING TEST EQUIPMENT. 


1-12, Affer quick-dlaconnect testing is com- 
pleted and discanneet is removed from test 
setup, secure equipment as follows: 


a. Reduce facility gaseous nitrogen suppty 
to zero, 


b, On PNEU SOURCE CONTROL panel, close 
NITROGEN SOURCE SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve; then 
open S¥S VENT valve, 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e. Close all shutoff valves, regulators, and 
utility valves. 
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Result 
PRESSURE MONITOR "A" gage nist Indicate 
40 42 psi, 
Minimum allowable flow from outlet port (B) Is 
200 selm. 
PRESSURE MONITOR "A" gage must indicate 
10 x1 psi. 


Maximum allowable flow from outlet port (B} is 
100 geim. 


Infet port (A) depressurized, 

MED PRESS FUEL COMPATIBLE pane! de- 
presaurized, 

None. 

None, 


None. 


None. 


f. Muke sure atl pressure gages Indicate 
voro; then clase all vent valves. 


g. Cap test cell pane) outicta and connectors, 

h. On ELECTRICAL CONTROL pancl, presa 
TEST SELECT awitch-bights go that all lights 
are off} then press POWER ON swlich-light. 

l, Turn DC POWER SUPPLY off. 


J» On POWER DISTRIBUTION panel, pull out 
eireuit breakers. 


R- 3996-3 Section if 
Volume II Paragraphs 2-1 to 2-4 
SECTION II 


GAS GENERATOR 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 


AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


2-1, GAS GENERATOR 208301-11 THRQUGH 
308301-71, 308375 THROUGH 308975-81, AND 
909121 THROUGH 309181-51. 


2-2, Tho following procedures contain the dis- 
assembling, cleaning, Inspecting and repairing, 
assembling, and testing {information required 

to maintain the gas generator, See fMgure 2-1 
for test equipment and special taols. Refer to 
R-8896-4 for protective closnras, The follow- 
ing proteclive closures are subject to the speciat 
requirements indicated. Specificd lubrication 
moathods are oullined in R-3996-3, Voluma 1. 


a, Closures RX20680 and RX20801: Lubri- 
cate (Method A) fasteners with thread compound 
C-5A (Felt Products), 


b. Closures RK20G10-281 and RX20607: 
Lubricate (Mothod A} fastonors with Jubricant 
erense RBOL40-012 (Rocketdyne), 


ec. Closuras RX20845-21; Lubricate 
(Mothod A) elosure threads and lupricate 
(Method J} packings with lubricant grease 
RBOQ140-012 (Rocketdyne). Torque closures 
to 20-30 In-lb. 


d, Plugs 8T3950122RKL001; Torque ta 
600-650 in-lb and safetywire tegothor, Plug 
MS0015-06: May be used as an altornate to 
plug 8T3950122RKLOO1. ‘Torque to 150-200 
in-lh, 


Part No. Nomonclaturo 
8101894 Assembly Jig 
T~5020642 Special Wrench Adapter 
T-5034712 Pressure Test Fixture 


2-3. DISASSEMBLING, 

2-4, Disassemble the gas generatar, as re- 
quired, to accomplish necessary repairs and/or 
replacement. Refer to figure 2-3 for parts and 
index numbers and proceed as follaws: 


a. Install gas generator lito assembly jt 
8101894, 


h. Remove plugs (12, 12A, 14, 15, 17, 19), 
K-seats (13, 16, 18}, gaskets (20), acd bolts 
{21). 


c, Remove nuts (3), washers (2), ball valve 
(1), and seat (4). 


d. Remove 2 nuts (7) and housing (11, 11A), 
e. Remove rematning nuts (7) and studs (8), 


f, Remove retainers (5, 9) and O-rings 
(6, 10). 


gf. itemeve balty (22, 23), washers (24), 
injector (28), seal (26), and bracket (25, 25). 


Use 


Holds gas generator during repair, 
Torques nuts that secure bal) valve to injector, 
Closes open ports of gas generator during testing. 


Figure 2-1. Teat Equipment and Special Tools for Gas Generator 


Figure 2=2 deleted, 
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Figure 2-3. Gas Generator--Exploded View (Sheet 2 of 2) 
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Section II R-3896-9 
Paragraphs 2-5 to 2-8 Yolume 0 
1 Ball Valve 22 Bolt 2-7. INSPECTING AND REPAIRING, 
2 Washer 23 Bolt 
3 Nut 24 Washer - ) 2-8. Inspecting the gas generatar determines 
4 Seal 25 Bracket’* tf the indlvidual parts have been damaged by 
5 Retainer 265A Bracket(b){c) mishandling or wear, Inspect parts, that con- 
6 O-ring 26 Injector tact liquid oxygen when installed, for evidence 
vf Nut 24 Stud of dye. Parts with dyed surfaces must have 
6 Stud 28 0 ©= Seal dye stripped from part as outlinad in R-3896-3, 
] Retainer 29° «= Cumbustlon Volune i. Refer to figure 2-4 and inspect indl- 
10 O-ring j chamber(a) vidual parts ‘or general condition, damage to 
ll Housing 2)b) 204 Comets threads, corrosion, distortlon, nicks, burs, 
tiA —- Housing‘® chambertbi{c) and scratches. Inspecting gas generator insu- 
12 Plug 40 Insert lating covers 13 limited to determintng 
124 3=Phug 3t 0s ingert acceptability only. Tears, nicks, scratches, 
13 K- seal a2 ~—s~éPilate etc are acceptable if batting material (refrasil)} 
14 Plug 33 Plug remalas within the Inconel foll. Refer to 
15 Plug 340 Washer Technical Manual R-9896~6 for thermal 
18 K- seal 344 Streamer inaulation rapair, 
17 Plug 35 Plug (alternate 
18 eal ry far 33) 
19 Plugla 38 Gasket (alter- ra 
20 ~~ Gasket) nate for 34) Part Name 
21 Bolt and 
— Index No, Inspecting Repairing 


fa) Gn gas generator 308901. 11 
(b} On gas generator 308301-71 


Combuation Cracks or Repaly welds; 


chamber 


broken welds. 


replace if 


(c) On gag generators 908375, -11, -21, -31, 
-41, 51, and -61 


Gae Geuderator--Exploded View 


Figure 2-9. 
{Sheot 2 nf 3) 


NOTE 


Studg (27) naed not be removed 
uniess damaged, 


gA. Remove plugs (33, 35) and washers (34) 
or gaskots (36), 


h. Remove combustion chamber (29, 264) 
from assembly jig. 


2-5, CLEANING, 


2-8 Clean Injector (26) and geal (4) for HMguid 
oxygen service; and combustion chamber (29, 
28A) housing (11, 11A) and studs (8) for fuel 
service ag outlined in R- 3896-3, Volume I, 


2-4 Change No. 20 - 18 May 197i 


(20, 259A), parent metal 


Is cracked. 


Internal 
erosion, 


Replace. 


Replace if dam-~ 
age exceeds 

6, 002 Inch In 
depth on #eal- 
ing surfaces In 
primary scal 
area. Hand 
blend damage 
to sealing sur- 
face with crocus 
cloth (600 grit), 
Buff out other 
damage. 


Scratches, 
dems, or 
abrasiuns. 


Figure 2-4. Inspecting und Repairing Gas 
Generator (Shect 1 of 2} 


R-3896-3 Section IT 
Volume IL 


Part Name Part Name 


and and 
Index Number Inspecting Repairing index Number {nspecting Repairing 
Combustion Damaged Refer to R-4898-3, | Injector (26) repair or if 
chamber threads. Yolume I for (continued) average orifice 
(28, 29A) thread repair. diameters are 6 
(continued) Damayed or Replace inserts as per cet rite 
improperly outlined in Mint “ee ¢. t 
instatled R-3896-3, Vol- TOT GAURES V0 
inserts ume I, orifices may be 
(30, 31), repaired by run- 
: ning a drjtt ane 
Injector (26) Primary Replace if damage aize amaller than 
seallngsur- exceeds 0.002 inch the orifice diam~ 
faces fur in depth on sealing eter through the 
scratches, surfaves in pri- damaged orifices. 
dents, or mary scal area. 
abrasions, Hand-btend dam-~ Biogen (827) rile tie Res806-8, Vol- 
oa NaN hie ae ume I for thread 
ace with cracu = 
cloth (600 grit). aed ar 
Bult out other studs (27). Studs 
damage. (27) must be in- 
Scratches, Replace Iniecter stalled so that 
dents, or lf damage excecda large end of stud 
abrasions 0,030 inch In depth. Ip 0,010 (+ 6.010, 
on non- Rework damaged -0,000) inch be- 
critical area by grinding low surface of 
steel sur- of hand-blendlay Injector. 
faces. if less than 0.030 Houging Damaged Refer to 
inch in depth, {11,11 threads, R-3886-3 Volume 
Erosion, Replace if eruslon houaing (11), ] ee 
excecds 0,010 Inch ie gla 
In depth, Worn or Strip and replace 
; . chipped elro: to amialraum of 
usin Rotiase mum plating, 0.002 Inchthick- 
Chamber Replace Lnjector. ness. 
reine Galling of Repluce {{ dam- 
within fuel bearlng age exceeds 
manifold. surfaces. 0.010 inch in 
depth. Repalr by 
Plugged Clean plugged hand-btending 
orifices, orifices from the damaged area it 
downstreara aide lesa than 0.010 
of the injector with inch Ln depth. 
a drial rod the next 
smaller size than er eeoly ha Replace seal. 
the orifice diam- 4, on eee 
eter, then shake Imperfections Repiace seal. 
the loose particles on sealing 
out of the injector surface, 
propellant inlets, Ballyalve Refer to 
Damaged Replace jnjector (1) section III, 
orifices. if orifices arc 


damaged beyond 


Figure 2-4, Inspecting an¢ tepalring Gas Generator (Sheet 2 uf 2) 
Change No. 15 - 23 April 1969 2-5 


Section Ii 
Paragraphs 2-9 to 2-12 


2-9, ASSEMBLING. 


2-10. The lubricants used in this procedure 
are specified in the procedural ateps. Speci- 
fied lubrication procedures (methods) are out- 
lined in R-3896-3, Yolume Il. Refer to (gure 
2-8 for parts and index numbers and proceed 
as follows: 


2. Install chamber assembly (28, 209A) Into 
J assembly jig 8101894. 


b. Install seai (28) on chamber assembly 
(29, 29A), 


c. Install injector (26} and bracket (25, 25A), 
and secure wlth washers (24) and bolts (22, 23). 
Torque bolts to 680-T00 in-tb. 


d. (Gubricate (Method L) O-rings (6, 10) and 
retainers (4, 9) with FS1281 grease (Daw Corning 
Cc*p) and install in housing (11, 11A). 


é. ITneteal!l studs {8} in injactor (26), 
studs to 50 410 In-Ik. 


f. Install one nut (7) on each siud (8), then 
Install housing {21, £1A) on injector (26). 


g. Inatall seal (4) and ball valve (1), and 
gq. ure wth washer (2) and nutes (3), Using 
ap.vlal wrench adapler T-5029642, tarque 
nuts co B50-172 In=)b, 


h, Ingtall remaining 2 nvts (7); then bring all 
4 nuts Mugertlght against houalny (11, 114). 


CAUTION 


Do not deflect valve post of ball 
valye (1), 


{, Lubricate (Method A) plugs (12, 12A) with 
lubricant genase HBO140-012 (Rocketdyne). [n+ 
atull K-aeass (13) and plugs (12, 12A) in oxidizer 
porta on top of infector (28), Torque plugs to 
80-90 in-1b, 


j. Lubrteate (Method A) plugs (14, 15) with 
lubricant grease RBO140-912 (Rocketdyne). in- 
stall K~seals (16) and plugs (14, 15) in fuel ports 
on outer dlameter af Injector (26). Torque plugs 
to 200-240 in-lb. 


Torque 


R- 3896-3 
Yolume I] 


k, Lubricate (Method A) plugs (14, 15, 17, 19} 
with thread compound C-5A (Felt Products), and 
install plugs in het-g7s ports on combustion 
chamber (29, 29A) and top of injector (26) as 
follows: 


(1} Install K-seals (18) and pluga (14, 18). 
Tarque plugs to 200-240 in-lb, 


(2) Install K-seal (18) and plug (17). Torque 
plug lo 86-95 In-Ib. 


(3) Install gaskets (20) and plugs (19), 
Torque plugs to 130-170 in-Jb, 


1, Install bolts (21). Torque bolts ta 210-280 
In- tb. 


m. Install washers (34) and plugs (33) in 
igniter ports, Torque plugs to 600-650 in-ib. 
See paragraph 2-2 for alternate plugs (35) and 
gaskets (36) that may be used fn the igniter 
ports. If alternate plugs and gaskets are used; 
the gasket must be fully seated ln tho recessed 
froove during installalon and torquing, ‘Torque 
allernate plugs to 150-200 in-lb. 


n, Safetywire external bolia, studs, ard plugs 
with Incone] lockwira MS20896N, as required. 


2-11. TESTING, 


2-12. This procedure autllnes coqulrements 

for complete testing of the gas generator, using 
Comnonanta Test Console G3141 and Components 
Adaptor Sct G3143. Pneumatic Flaw Toaster 
G3104 pnd teak-test compound (MEL-L-25507) 
are used for pnewmatic leak-tosting. Any devi- 
atlons, including the use of other test equipnient, 
must be equivalent to the lent requizements, 
aiéety standards, and equipment gpecified In 

(hia procedure. Prier to starting the lest, d4- 
atall test plates on gas generator ay outlined in 
figure 2-5. Index letters ara assigned to the gas 
generator ports for cage of Identificallon {n ilus- 
trations, Propare components test console for 
use (igure 2-6), Hefer to paragraph 2-13 for 
¢a8 generator test procedure and see figure 2-7 
for toat setup. 


Inclex Test Port 

Letter ¥alve Port Plate Connection | 
R Oxidizer Purge T-5034712-201 None 
K Fuel Inlet T-5034712-204 AN815-4¢ 
L ACT OPENING T-5034712-2uy ANB15-4C 
N War ment AN615-4¢ 
M ACT CLOSING Y~5034712-206 ANB15-40 
R Oxldizer Iniet T-60349712-202 AN815-4C 

Figure 2-5, Preparing Gas Generator for Testing (Sheet 1 of 2) 
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R-3896.3 Section II 


Volume II 
en 2 i a sg See 
Index Test Port 
Letter Valve Port Plate Connection 
8 Fuel Purge T-5034712-208(8) None 
T Chamber Outlet T-5034712-205 None 
U Chamber Drain T-5034712.-207!D} None 
Ww Injector None Open 
x Igniter ST3950122RKI.001 Plug!) None 
§51912-3 Washer 
or 
MS39015-08 Plug(d) None 
AN901-8C Gasket!d} 
GG1B Instrumentation T-5034712 -308 None 
GGiDp Instrumentation 1T-5024712-302 None 


(a) On gaa renerators 308301-11 and -71 

(b) On gas generator 308301-11 

(c} Torque plugs to 600-6590 inch-pounds 

{d) May ve used as an alternate plug and gasket. Torque plugs ta 150-200 ineh-pounds. 


Figure 2-5. Preparing Gas Generator for Testing (Sheet 2 of 2) 


Panel Control Position Indication/Remarkes 
NOTE 
The press-to-operate switch-lights located on Ce mponents Test 
Console GI141 operate on and off by alternately pressiug the 


face cf the switch. Make sure switch-Hyghts are pressed only as 
necessary to obtain specified indication. 


PRE-POWER TURN ON 


POWER DISTRIBUTION CBl1 (30 AMP) Pulled out Congole main power off. 

CB2 (10 AMP) Pulled out Electricai utility outlets 

Power off, 

PRESS/TEMP MONITUR CHANNEI SELECT OFF 
BC POWER SUPPLY AC INPUT Down (off) 

VOLTAGE VERNIER Midposition 

VOLTAGE ADJUST Fully counter- 

clockwise 
CURRENT J.IMIT 0 


AC INPUT INDICATOR Off 
ELECTRICAL CONTROL MILLIAMPERES RANGE OFF 


SELECT 
VOLTS RANGE SELECT OFF 
VOLTAGE ADJUST Full DECREASE 

OSCILLOSCOPE INTENSITY POWER GFF 

DIGITAL YOLTMETER 115 V/230 ¥ 115¥ At rear of unit. 
100 KC STD INT/EXT INT At rear of unit. 
POWER Down (oft) 


Figure 2-6. Preparing Components Test Conaole for Use (Sheet 1 of 3) 


Change No. 16 - 9 July 1989 2-7 


Section II R-38996-3 
Volume It 
Panel Control Poaition Indication/Remarks 
PRE-POWER TURN ON (continued) 
TEST CELL ELECT. Connector J701 Capped 
OUTLETS 
Connector J702 Capped 
Connector J703 Reslstur plug Temperature indl- 
3088-9 vatar load. 
Connector J704 Capped 
Connector J705 Capped 


Check that facility pneumatic and hydraulic supplies te console 
are off. 


POWER TURN ON 


POWER DISTRIBUTION 


DC POWER SUPPLY 


§ ELECTRICAL CONTROL 


HYDRAULIC CONTROL 


CAUTION 


CB1 130 AMP) 
CB2 (10 AMP) 


AC INPUT 
CURRENT LIMIT 
POWER 


YOLTS-RANGE SELECT 


TEST SELECT 1 
TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 5 
TEST SELECT 6 
TEST SELECT 7 
TEST S2LECT 4 
VOLTAGE ADJUST 


HYDRAULIC SYSTEM 
BY PASS 


HYDRAULIC SYSTEM 
SUPPLY 


TEST CELL SUPPLY "A" 
TEST CELL SUPPLY "Bh" 


Pushed in 
Pushed in 
Up 


4a 


D (0-30) 


INCREASE 


{a) If indicatlon is not as specified, press applicable switch-lght. 


Figure 2-. Preparing Components Test Console for Use (Sheet 2 of 3) 


2-8 Change No, 20 - 19 May 1971 


Console main power 
on. 


Electrical utility 
outlets power on. 


None. 


POWER light on.{2) 
AC INPUT light on. 


None. 

Light 1 off $9) 
Light 2 off ,{) 
Light 3 off.‘9? 
Light 4 off.{4) 
Light 5 off 9) 
Light 8 off 44) 
Light 7 oft.{#) 
Light 8 off {4} 


VOLTS meter indi- 
cates 24 +0, 4 volts. 


open. 4) 
cLosE.#) 


ven. (2) 
vent.) 


R-3896-3 Section I! 


Volume H Paragraph 2-13 
Panel Control Position Indication/Remarks 
POWER TURN ON {contiaued)} 
FLOW MONITOR SHUTOFF CLOSE. (a) 


LOW FLOW BYPASS CLosg, {a) 
PNEUMATIC PREPARATION 
a. Make sure congole is in the following condition: 
(1) Vent valves closed, 
(2) Shutoff valves closed. 
(8} Utility valves closed. 
(4) Regulators closed. 
{5) Utility and test cell outlets capped. 
b. Supply facility gaseous nitrogen and helium to consale. 
NOTE 
Helium supply is requtrer only for cryogenic tests. 
co. On SY8TEM SUPPLY panel, open TO FUZL COMPATIBLE SYS shutoff valve. 
d. On PNEU SOURCE CONTROL PANEL, open NITROGEN SOURCE SHUTOFF vaive, 
WARNING 
SYSTEM PRESSURIZED lights (located un console and in teat 
cell) come on to indicate pressure downstream of console pres- 
surizing panels and into test cell. Safety precautlons specified 


in R-3896-3, Volume F must be folluwed when working with pres- 
surized systema, 


{a} If indication is not as specified, press applicable switch-light. 


er nan Oren NUON OTE SEEN OTEREEEE ONC Od 


Figure 2-6. Preparing Components Test Console for Use (Sheet 3 of 3) 


2-13. PNEUMATIC LEAK-TEST,. Procedure Result 
Procedure Hesult port (W)} apen, Make sure 
all other porta are pres- 

a, Prepare Components None, sure capped or plugged, 
Test Console G3141 for use 
and fas generator for testing ec, Using HYDRAULIC CONTROL. panel, 
as outlined In paragraph perform the following: 
2-12, 


{1} Close HIGH PRESS None. 
SHUTOFF and MED PRESS 
SHUTOFF valver, 


bh. Connect gas generator None, 
to consvle, (Sce figure 
2-7). Leave seal onitor 
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Section II 


Procedure 


(2) Press TEST CELL 
SUPPLY "A" switch-lHght. 


(3) Press RYDRAU- 
LIC SYSTEM BYPASS 
switech-light. 


(4) Press HYDRAU- 
LiC SYSTEM SUPPLY 
switch-light. 


d. Slowly apply facility 
hydraulic supply pressure 
until SUPPLY PRESSURE 
gage indicates 2, 000 +50 
psi. 


e, On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT; then 
adjust PRESSURE REG- 
ULATOR until REG SUP- 
PLY PRESS gage indicates 
1, 000 +20 psi. 


it. On HYDKAULIC 
CONTROL panel, slowly 
open HIGH PRESS SHUT- 
OFF valve until PRES- 
SURE MONITOR "A" gage 
indicates 800415 psi. 


R-3896-3 
Volume II 


Result 


SUPPLY light on 
and VENT light 
olf. 


CLOSE light on 
and OPEN light 
off. 


OPEN light on 
and CLOSE light 
off. 


SUPPI ¥ PRES- 
SURE gage must 
indicate 2, 000 
to pai. 


HIGH PRESS 
FUEL COMPAT- 
IBLE and HY- 
DRAULIC CON- 
TROL panels 
pressurized. 


PRESSURE 
MONITOR "A" 
gauge must indi- 
eate 900 +15 pai. 
ACT CLOSING 
port (M) pres- 
surized and ball 
valve closed. 


g Using LOW PRESSURE pane}, apply pres- 
gure to oxidizer inlet port (K) and instrumenta- 


lion port (GO2) as follows: 


(1) Close VENT 
valve and open SHUTOFF 
valve, 


(2) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 10 +1 pal. 


None. 


REG SUPPLY 
PRESS gage 
must indicate 
1021 psi. QOxi- 
dizer inlet port 
(Rt) and instru- 
mentation part 
(GO2) pressur- 
ized, 


h. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to {vel inlet port {K) as 


follows: 


2-10 


Change No. 10 - ? November 1967 


Procedure 


{1) Close VENT vaive 
and open SHU‘T'OFF valve. 


(2) Adjust PRES- 
SURE REGULATOR until 
REG SUPPLY PRESS gage 
indicates 10 +1 psi. 


Result, 


None. 


REG 8UPPLY 
PRESS gage must 
indicate LO +1 pal. 
Fuel !nlet port 
(K) pressurized. 


l. Using leak test compound {MIT.-J.-25597), 
check for leakage at the following joints: 


(1) Between ball valve 
and injector. 


(2) Between injector 
and combustion chamber. 


(3) Between ball valve 
fuel post and fuel inlet 
housing. 


{4) Between fuel 
inlet housing and injector. 


{5) Igniter boss welds. 


j. Measure and record 
leakage from injectar-to- 
conibustion chamber seal 
monitor port. 


k. On LOW PRESSURE 
panel, close SHUTOFF 
valve, then adjust PRES- 
SURE REGULATOR untll 
REG SUPPLY PRESS gage 
indicates zero. 


No leakage is 
allowable. 


No leakage is 
allowable, 


No leakage is 
allowable. 


No leakage is 
allowable. 


No leakage ts 
allowable. 


Maximum alluw- 
able leakage is 
10 acim. 


LOW PRESSURE 
panel depressur- 
ized 


l. Using HIGH PRESSURE panel, increase 
pressure to oxldizer inlet port (R} and instru- 
mentation port (GO2} as follows: 


(i) Close VENT valve 
and open SHUTOFF valve. 


{2) Adjuat PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indl- 
cates 600 +50 pal. 


None. 


REG SUPPLY 
PRESS gage must 
indicate 500 450 
pst. Oxidizer In- 
let purt (R) and 
ingtrumentation 
port (GO2) pres- 
surized, 


Procedure 


m. On MED PRESS 
FUEL COMPATIBLE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 500 +50 pa}. 


R-3896-9 


Volume IT 
Result Fracedure 
REG SUPPLY q. On HIGH PRESSURE 
PRESS gage panel, close SHUTOFF 


must indicate 
500 +50 psi. 
Fuel inlét pert 
{K) pressurized. 


n, Using leak test compound (MIL-L-25567), 
check for leakage at the following joints: 


(1) Between ball vaive 
and injector, 


NOTE 


No leakage is 
allowable. 


In the following procedure, fuzz 
leakage 18 the formation of bubblea 
that do not increase in size for a 


pericd of 6 minutes. 


(2) Between injector 
and combustion chamber. 


(3) Between ball valye 
fuel post and fuel inlet 
housing. 


(4) Between fuel inlet 
housing and tnjector. 


(5) Igniter boss welds. 


6. Measure and record 
leakage from injectar-to- 
combustion chamber seal 
inonitor port. 


Fuzz leakage is 
allowable. 


No leakage is 
allowable. 


No leakage 18 
allowable. 


No leakage 1a 
allowable. 


Maximum allow- 
able leakage is 
40 scim, 


p. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to fuel inlet port (K) as 


follows; 


(1} Close SHUTOFF 


yalve and open VENT valve. 


(2} Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates zero. 


(3} Close VENT valye. 


Fuel iniet port 
(K) depressur- 
ized. 


MD PRESS 
FUEL COMPAT- 
IBLE panel 
depressurlzed. 


None, 


valve. 


r, Slowly open hand 
valve at instrumentation 
port (GG2} to reduce gas 
generator pressure to 
Zero. 


8, On HIGH PRES- 
SURE panel, adjust PRES- 
SURE REGULATOR untll 
REG SUPPLY PRESS gage 
indicates zero. 


t. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjuat PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates zero; then open SLUT- 
OFF and VENT valves, 


u, On HYDRAULIC 
CONTROL panol, open 
HIGH PRESS SHUTOFF 
valve; and, on HYD MED 
PRESS MONITOR panel, 
open vent valve until 
PRESSURE MONITOR "A" 
gage indicates zero. Close 
HIGH PRESS SHUTOFF and 
vent valve. 


y. Reduce facility hy- 
draulic supply pressure to 
zero. 


Section I 


Result 


Pressure to oxl- 
dizer inlet port 
(R} and instru- 
mentation port 
(GO2) shui off, 


Gas generator 
depressurized. 


HIGH PRESSURE 
panel depressur- 
ized. 


HIGH PRESS 
FUEL COMPAT- 
IBLE panel 
depressurized, 


PRESSURE 
MONITOR "'A” 
gage must indi~ 
cate zero. ACT 
CLOSING por 
(M) depressur~ 
ized. 


SUPPLY PRES- 
SURE gage must 
indicate zero. 


w, Using HYDRAULIC CONTHOL panei per- 


form the following: 


(1) Press TEST CELL 
SUPPLY "A" switch -light. 


f2) Press HYDRAU- 
LIC S¥STEM SUPPLY 
switch-light. 


(3) Press HYDRAU- 
LIC SYSTEM BYPASS 
awitch- light. 


Change No. 20 - 19 May 1971 


SUPPLY light off 
and ¥ENT light 
on. 


CLOSE light on 
and OPEN light 
off, 


CLOSE light off 
and OPEN light 
On, 


2-11 


Section R-3096-3 


Volume II 
WARNING Pracedure Resuit 
The fellowing procedure uses x. Remove gas gon- None, 
cleaning compound, which is volatile. erator from teat setup, 
Use in a well-ventilated area since 
the vapors disylace the axyyen in the y. If gags generator None, 
air, resulting in suffocation, testing is terminatcd, 
secure aquipinent as out- 
wA. Remove all leak-test compound from Mined in paragraph 2-14, 
joints and fittings with a clean, dry cloth, or by 
flushing inaccessible areas with eleaning com- 7, Install protuctive None. 
pound (MIL-C-81302). closures. Refer to 


paragraph 2-2, 


sare an 


TEST CELL 


PNEU HIGH 
PRES OUTLET 


PNEU LOW 
PRESS OUTLET 


RETURN INLET 


peer ar Gece eek sneady FARRASAS AUER LR EERE Ree et x. 
HYDRAULIC 


OUTLET ‘A" 


2 
f i 


C4 

Seen Mee ee ea Ad ERLE RRR] 
HYD MED PRESS - 
MON 'A' INLET 


> 
TNEU MED PRESS — 
{PUEL COMPATIBLE) 


M3 HD 
At, 
GG? 
{OPEN} 
t 
v 
LEGEND 
GAS GENERATOR PORTS 

b rari eas r CHAMBER OUTLET Hi. FLuccen 
* FUEL IN 1 CHAMBER DRAIN 
L ACT OPENING W ingzcTOR-To comBustion =a] exintZeR CLEAN avSTEM 
N WARMENT CHAMBER SEAL MONITOR HYDRAULIC SYSTEM 
M ACT CLOSING x TGNITER ce : 
R OXIDIZER INLET GG? INSTRUMENTAL ION FI FGEL COMPATIBLE SYSTEM 
8 FUEL PUNGE GO2 INSTRUMERK FATION io VALVE 19-4022608-2 


Fi-3-2-11 


Figure 2-7, Gas Generator Pneumatic Leak-Test Setup 
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2-14, SECURING TEST EQUIPMENT, 


2-16. After gas generator testing is completed 
and ia removed from test setup, secure equip- 
ment as follows; 


4. Reduce facility gaseous nifrogen supply 
to zero, 


b. On PNEU SOURCE CONTROL panel, 
close NITROGEN SOURCE SHUTOFF valve. 


¢. On SYSTEM SUPPLY punel, close TO 
FUEL COMPATIBLE $Y$9 shutoff valve; then 
open SYS VENT valve. 


dad. On MED PRESS FUEL COMPATIBLE 
pane], open SHUTOFF and YENT valves and 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e. Close all shutoff valves, regulators, and 
utility valves. 


{, Make sure all pressure gages indicate 
zero; then cloge all vent valves. 


g. Cap utility panei and test cell panel out- 
lets and connectora. 


h. Gn HYDRAULIC CONTROL pancl, press 
switch-lights so that HYDRAULIC SYSTEM BY- 
PASS light indicates OPEN and remaining Mghts 
indicate CLOSE or VENT. 


i, On ELECTRICAL CONTROL panei, press 
TEST SELECT aswitch-lights go that all lights 
are off; then press POWER ON switch-light. 

j. Turn DC POWER SUPPLY ofi. 


k. On POWER DISTRIBUTION panel, pull 
out circuit breakers, 
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GAS GENERATOR BALL VALVE 


WARNING 


PNEUMATIC FLOW TESTER G310¢4, COMPONENTS TEST CONSOLE G3141, COMPONENTS 
ADAPTER SET 63143, AND CRYOGENIC SUPPLY UNIT G3146 MUST BE OPNRATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


3-1, GAS GENERATOR BAL 
" 908888, AND 309110, 


3-2, The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 
required to maintain the gas generator ball 
valve. See figure 3-1 for test equipment and 


Part No, 
T-5035249 
T-5035248 
T-5035233 
T-6035229 
T-5036746 
T-5035230 
T-5035218 
T-5036700 


T-65096725 
T-5007611 
T-5037832 
T-5041555 


T-5029737 


T-5029360 


Nomenciature 
Spanner Wrench 
Torque Wrench 
Torque Wrench Adapter 
Bearing Installer 
Aasembly Jig 
Holding Fixture 
Holding Fixture 
Spacer 


Check Jig 

Seal Installation Tool 
Inspection Check Fixture 
Ball Clocking Tool 


Pressure Test Fixture 


Pressure Test Fixture 


L VALVE 306866, 


Special tools, Refer to R- 3836-4 for protective 
closures, The threads of clesure RX20845- 21 
must be lubricated (Method 4) and the packing 
used with the closure lubricated (Method J) using 
lubricant grease RBO140-012 (Rocketdyne). 
Specified lubrication methoris are outlined in 
R-3896-3, Volume I. 


Torques retainer on [t-2]1 housing, 

Torgucs nut on oxtdizer housing. 

Torques nut on ball valve. 

Installs bearing in housing. 

Holds ball valve during repair. 

Holds oxidizer housing during bearing installation. 
Holds {uel ball assembly during bearing installation, 


Holds oxidizer ball asscimbly in place during washer 
installation, 


Aids in determining shim thickness 7or fuel bellows, 
Holds lip seals in place during assembly. 
Alds in determining shim thickness for switch arm. 


Checks setting of fuel and oxidizer balls during 
assembly, 


Seals ball valve oxidizer inlet during cr; ogenic 
testing, 


Seals ports of ball valve during testing. 


a ee ee 


Figure 3-1, Test Equipment and Special Tools for Gas Generator Bail Valve (Sheat 1 of 2) 
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Sectlun OF 
Paragrapha 3-3 to 9-4 

Part No, Nomenclature 
T-0043P5-3 Fiezometer 
Model 630A Multimeter 


(Triplett Electrical 
Inatrument Co), or 
equivalent 


1432-T (General 
Radio Co}, or 
equivalent 


Decade Resistance Box 


Model 1620C 
(Freed Trans- 
formar Co), or 


Megohmmeter 


equivalent 

G3104 Pneumatic Flow Tester 
G3141 Components Test Console 
G49143 Components Adapter Set 
G3146 Cryogenie Supply Untt 


3-3, DISASSEMBLING, 


3-4. Disassemble the gas generator bail valve 
to accomplish necessary repairs and/or re- 
placement, See Ngure 3-9 for parts and index 
numherg, 


a. Place the ball valve into assembly jig 
T-5036746 and secure, 


hb. Remove screws (1) and washers (2), 
Carefully remove cover (10B, 10D) so that 
shims (61B) located between finger (€2) and 
Soot of switch (6) can be egally removed without 
dropping them into actuator cavity. 


a. Remove pln (61A) from foot of switch (8); 
then remove screws (3), washers (4), lug (6), 
switch (6), and packing (7) from cover (10B, 
10D), On valve 308888, remove valve (8) and 
packing (8). 
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eerie 


Use 


Provides 4 means for measuring pressure 
during teating. 


Makes electrical meacurements, 


Used with Tr'plett 630A for resistance 
teste, 


Makes insulation resistance tests, 


Measures gas generator bal] valve down- 
stream pneutnatic leakage. 


Provides paseous nitrogen and hydraulic 
fuel for testing gas generator ball valve, 


Providas hardware for gaa generatar ball 
valve test setups. 


Provides liquid nitrogen for cold-testing 
gas generator ball valve, 


Figure 3-1, Test Equipment and Special Tools for Gas Generator Ball Valve (Sheet 2 of 2) 


d, Remove serew (12); (hen remove ratainer 
(14) ‘vith spanner wrench T-5095249, 


e. Remove scrow (15) and washer (16); then 
remove bellows (18) and ball {13}, Remove 
pecking (21) and shim (22) from bellowa, Do 
not remove seal (17) from bellows unless seal- 
ing surface has been damaged, 


Pages 3-3 and 3-4, flgure 3-2 deleted. 
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Section [Tt 
Paragraphs 3-3 to 3-4 


Housing, oxidizer port 


Oxidizer outlet 


Fuel and oxidizer housings 
Closing control purl 

Cover vent port 

Housing, oxidizer and fuel ports 
Actuator housing and caver 

Yeni and drain ports 

Vent and drain ports 

Housing, actuator end 


Opening control port 


Fuel and oxidizer ball shaft 


_ fart Number —_ Numenclature 

RX20123 Plate 

RX20003-11 Closure Fuel outlet 
RX20605 Closure 

RX20607 Closure Oxidizer inlet 
RX20610- 28) Closure Fuel tnlet 
RX20633-7 Cover 

RX20860-57 Plate 

RX A0660- 63 Plate 

RX20717-41 Closure 

RX 20796 Plate 

#X20845-21 Closure 

RXK20845-31 Closure 

RX208 08-21 Plate 

RX20911 Plate 

RK3B5-10070-011 Closure Fuel ball 
RK395- 10020021 Closure Oxidizer ball 
RK395-90025 Cap 

RK395-50029-003 Cap 


Yipuze 3-2. Protective Covers and Closures for Gas Generalor Ball Valve 


343. DISASSEMBLING. 


3-4, Disassernble the gas generator ball valve 
to accomplish necessary repairs and/or re- 
placement, Sec figure 3-3 for parts and index 
numbers. 


a. Place the ball valve into assembly jig 
T-5038746 and secure. 


b. Remove screws (1} and washers (2), 
Carefully remove cover (10B, 10D) so that 
shims (6173) located between finger (62) and 
foot of switch (6) can be easily removed without 
dropping them into actuator cayvily. 


Fuel and oxidizer bali shaft 


ce. Remove pin (61A) from fot of switch {6); 
then remove screws (3), washers (4), lug (5), 
switch (6), and packing (7} from cover (10R, 
10D}. On valve 308888, remove valve (8) and 
packing (9). 


d. Remove screw (12); then remove retainer 
(14) with spanner wrench T-5035249, 


e. Remove gerew (15) and washer (18); then 
remoye bellows (18) and ball (13), Remove 
packing (21) and shim (22) fram bellows. Do 
not remove seal (17) from bellews urless s+ Js 
ing surface has been damaged. 


Change No. 1? - 24 September 1969 3-5 


Section 12 R-3896-3 
Volume J] 


Fl-d-404 ) 


Figure 3-3, Gas Generator Ball Valve--Exploded View (Sheet 1 of 2} 
3-6 Change No. 17 - 24 September 1669 
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Vigure 3-3, Gas Generator Ball Valve--Exploded View (Sheet 1 of 2) 
Change No. 20 - 19 May 1971 
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1 Screw 15 Serew 34A 
2 Washer 16 Washer 35 
3 Screw 17 Seal 36 
4 Washer 18 Bellows 37 
5 Lug 18 (Deleted) 38 
6 Switch 20 = (Deleted) 39 
7 Packin 21 Packing 40 
8 Valvela 22 Shim 41 
BA Valvelb)(c) 22A Insert 41A 
9 Packing) 22B Insert 41B 
9A Packing(bic) 29 Housing 41¢ 
10 Insari {a} 24 «Packing = 42 
104 Insert (a) 25 Retainer 43 
105 Cover!a) 2G 4 =6Bearing = 44 
10C — Insert(b)(c) 27 Race 45 
10D = Cover (b)(c} 28 = Ball 46 
11 Bolt 29 Bearing ay 
LIA Washer 30 Ball 48 
118s Packing 31 9 Washer ag 
12 Screw 32 Bolt 50 
13 Ball 33 Washer §1 
14 Retainer 34 Packing $2 


(a) On valve 308888, 
(vb) On valve 308110. 
(c) On valve 306866. 


Section [II 


Ingert 53 (Deleted 73 Washer 
Nut 54 (Deleted) 74 Block 
Seal 55 (Deleted) 45 Insert 
Bellows 56 (Deleted) it) Packing 
Seal 57 Pin 7 Packing 
Housing 48 Ring 18 Retainer 
Bearing 50 Lever 49 Nut 
Washer 60 Link 80 Spacer 
Insert 61 Pin 81 Lip Seal 
"nsert 6iA Pin 82 Ring 
Insert 61B Shim 83 Packing 
Housing 462 Fingor 84 Housing 
Seal 63 Bolt 85 Bearing 
Ball 64 Washer B5A Insert 
Hearing 865 End Cap 85B Insert 
Race 68 Packing 65C siInsert 
Screw 67 Retalner 85D —sInsert 
Ball 6B Piston 86 Housins 
(Deleted) 69 Packing 87 Plug’ 
(Deleted) 70 Retainer 88 Seal{c) 
(Deleted) 71 Packing 

(Deleted) 72 Screw 


Figure 3-4, 


f, Remove nut (35) with torque wrench 
T-5095248, then remove bellows (37) and seal 
{38}. Do not remove seal (36) from bellows 
unless sealing surface has been damaged. 


g. Remove screw (47), screws (72), washers 
{73}, and block {74). 


h. Lansen bolts (11) and remove housing 
(23), Remove packings (11B), packing (24), 
retainers (25), and washers (31) from housing. 


i. Carefully remove ball (30); then remove 
bearing (28) and races (27) from ball. Do not 
remove bearings (29) from ball unless bearings 
or ball show signs of damage. 


}- Loosen holts (32), remove housing (42); 
then remove packings (34), washers (41), and 
seal (43). Do not remove bearing (40) from 
housing unless hearing shows signs of damage. 


k. Carefully remove ball (44); then remove 
bearing (45) and races (46) from bali. Do not 
remove bearing (85) trom housing (86) unless 
bearing shows signs of damage. 


1, 


(1) Insert (75) 
(2) Pin (57) 
(3) Ring (58) 
(4) Lever (59) 
(5) Link (60) 
(6} Pin (62) 


Gas Generator Rall YValve--Exploded View (Sheet 2 of 2} 


Remove the following parts from housing 
(66) in the order Listed: 


(7} Bolts (11) 

(8) Washers (11A) 
(9) Bolts (32) 
(10) Washers (33) 
(14} Finger (62) 


m. Using torque wrench adapter T-5035293, § 
remoye nut (79); then remove parts (80) through 
{83) and (48) from housing (86), 


n. Remove the following parts trom housing 
{86} In the order listed: 


(1) Bolt (83) (7) Packing (69) 
{2) Washers (64) (8) Retainer (70) 
(3) End Cap (65; (9) Packing (71) 
(4) Packing (66) (10) Packing (78) 
(5) Retainer (87) (11) Packing (77) 
(6) Piston (68) (12) Retainer (78) 


c, On valves 309110 and 306866, remove 
valve (8A) and packing (9A} from housing (86), 
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Section Mi R-3696-3 
Paragraphs 3-5 to 9-8 Volume II 
oA. On valve 306866, remove plug (#7) and c. Clean awitch (6) for electrical service aa 
seal (88) from housing (42), outlined in R-3896-3, Volume I. 
p. Remove housing (86) from assembly jig 
T- 6036746, 3-7, INSPECTING AND REPAIRING, 


3-5. CLEANING. 


3-fi. The following parts of the gas generator 
ball valve must be cleaned as outlined in 
R-3898-3, Volume I: 


a. Clean parts (92 through 46, and 79 through 
$8) for Hquid oxygen service. 


b. Clean parts (L1 through 18,21 through 
31, 47, 48, and 57 through 78) for fuel service. 
Visually inspect cleaned parts as outlined in 


3-8. Inspecting the gas generator ball valve 
determines if the individual parts have been 
damaged by mishandling or wear. Inspect parts, 
that contact liquid oxygen when installed, fer 
evidence of dye. Parts with dyed surfaces must 
have dye atripped from parts ae outlined in 
R-3896-3, Velume l. See figura 3-4 and inspect 
parts for general condition, cleaniess, damage 
to threads, corrosion, distortion, nicks, burs, 
and scratchea. See figure 3-5 for dimensional 


R-3896-3, Volume I. limita. 
Part Name and 

Index No. Inapecting Repairing 
Cover (10B, 10D) Damaged seal Replace. 


Retainer (14) 
Seal (17, 36) 


Bellows (18, 37) 
Shim {22} 


Housing (23, 42) 


Ball (30, 44) 
Nut (35, 79) 


Switch (6) 
Pin (57) 


Lever (69) 
Link (60) 
End Cap {65) 


Piston (68) 


Damaged ingerts 


Damaged thread s 


Damage to sealing surface 
corner 


Any damage to bellows portion 
Deformed 

Diameter (thickness) 

Damage to anodic coating 


Damaged threads 
Damaged inserts 
Damaged sealing surface 


Nicks or scratches on sealing 
surface 


Damaged threads 


Defective switch 
Chipped or worn solid-film 
dry lubricant 


Diameter 
Damaged splines 


Hole diameters 
Damaged anodic coating 


Seoring on shaft sealing 
surface 


Replace inserts a5 outlined in R-3896-9, 
Yolume I. 


Reler to R-3896-3, Volume I for thread 
repair. 
Replace. 


Replace with new assembly. 

Replace, 

See figure 3-5, 

Replace anadiic coating or iridite aa 
outlined in R-3886-3, Volume J, 

Refer to R-3866-3, Volume I for thread 
repalr, 


Replace inserts as outlined in R-3996-3, 
Yolume }. 

Hand-repair and finish to match undam- 
aged adjacent finish. 

Replace ball, Return damaged hall for 
pocalble rework. 

Refer to R-3896-3, Volume J for thread 
repair, 

Replace switch. 

Repiace pin. 


See figure 3-5. 
Replace, 


See figure 3-4. 


Replace anodic coating or irldite as out- 
ned in R-3896-3, Yolume I. 


Replace, 


Figure 3-4, Inspecting and Repalring Gas Generator Ball Valve (Sheet 1 of 2) 
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Part Name anil 


Index Number Inspecting 


Hole cliameter 


Shafi sealing surface diameter 


Large diameter 


Damaged splincs 
Damaged anodic coating 


Insert (78) 
Spacer (£0) 


Banlage to scaling surfaces 
Ring (82) 
Housing (86) 


Damage tu sealing surfaces 
Damaged anodic coating 


Damaged threads 


Damaged insert 


Cylinder wall for piston scoring 
Small inside diameter bore lands 
Large diameter of piston bore 


Sectlon HI 
Paragraphs 3-9 to 3-10 


Repairing 
See figure 3-5. 
See figure 3-5. 
See figure 3-5. 
Replace. 


Keplace anodic coating or iridite as out- 
lined in R- 3896-3, Volume 1 


Hand-pollsh to remove scratebcs, 
Hand-polish to remove seratches. 


Replace anodic coating ar iridite as out- 
lined in R-$896-3, Volunie I, 


Refer to R-3990-3, Volume [ for thread 
repair. 


Replace inserts us outlined in R-3896-3, 
Volume [, 


Replace valve assembly. 
See figure 3-5. 
See figure 4-6. 


ny 


Figure 3-4. Inspecting and Repalring Gas Geucralor Bail Yalve (Sheet 2 of 2) 


Part Name and Minimum Maximum 
Index Number Dimension (Inches) (Inches) 
perce tbceiebec ie samen a SS eae am at ae ehh 
Pin (57) Diameter 0. 3741 0.3745 
Link (60) Hole dlameters 0. 3750 0. 3755 
Piston (@8) Shaft diameter 0.872 0.873 
Large diameter 1.496 1,497 
Hole diameter 0, 3750 0, 3755 
Orifice hole diameter 0.019 0.022 
Housing (36) Bore, small diameter for piston (68) 0.876 0,877 
Rore, large diameter for piston (68) 1, 500 1, §02 


A a ey 


Figure 3-6. Dimenstlonal Limits for Gas Generator Ball Valve 


3-9, ASSEMBLING, 


3-10. The assembly procedure fur the gas gen- 
or.tor ball valve must be performed in the order 
listed, and ali parts must meet cleaning require- 
ments as outlined in parngraph 3-5. The lubri- 
cant uged in this procedure is FS1281 grease 
(Dow Corning Corp), unless otherwise noted. 
Specified lubrication procedures (methods) are 
outlined in R-3896-3, Volume l. Sea Mgure 3-3 
for parts and index numbers, figure 3-6 for 
geal and shim installation, and figure 3-7 for 
uvall- setting check. 


a. Place housing (86) inte assembly jig 
T-5036746 and secure. 


b, Lubricate (Method L) packing (69), then Wf 
insert packing and retainers (70) into groove of 
housing (88). Groove is located between actu- 
ator opening port cavity and actuator vent 
cavity. 

ec. Lubricate (Method 1) packing (71), then JJ 
insert packing into groove of housing (86), 

Groove is adjacent to actuator vent cavity. 
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Figure 3-6. Gas Generator Ball Valve Seal and Shim Installation 
3-10 Change No. 4 - 6 December 1966 
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Poa. Lubricate (Method L} packing (66}, then 
install packing and retainers (67) in groove of 
piston (68). 


e, Carefully slide piston (68) into actuator 
end of housing (86); then install finger (62) on 
end of piston and secure with pin (61). 


f. Lubricate (Method J) packing (66) with 
lubricant grease RBO140-012 (Rocketdyne), ‘n- 
stall packing and retainers (87) in groove . end 
cap (65), and then install end cap in housang 
(88). Secure end cap to housing with belts (C3) 
and washers (64). Torque bolts to 60-70 in-lb. 


g. Using bearing installer T'-5035228, carc- 
fully install bearing (85) into oxidizer side of 
housing (86) with iarge dlameter end of bearlng 
facing out. Distance between face of bearing 
and housing shoulder for race (46) must be 
0. 288 to 0, 302 inch, 


CAUTION 


Exceasive pressure when installing 
bearing in housing can damage hear- 
ing or housing. 


h. Insert lip seals (84) and riny (82) into 
housing (86). Use sea? inyiallition tool 
T-+5037811 to held lip seals In place. Do not 
remove tool until afier step pis performed 
(figure 3-6), 


Mi. Lubricate (Method J) packing (83) and 
spacer (80) with lubricant grease 2BO140-012 
(Rocketdyne); then insert pacing and spacer 
inta housing (figure 3-6), 


j- Lubricate (Method A) threads of nut (79) 
with lubricant grease RBO140-012 (Rocketdyne), 
and install nut in housing (86) fingertight (figure 
3-6), 


k. Install link (60) on piston (68) with pin 
(57), then secure pin with ring (58), 


1, Install bolts (32) and washers (33) Into 
oxidizer side of housing (86) and install bolts 
(11) and washers (11A) into fuel side of housing. 
Using white cloth tape fur quid oxygen service, 
hold bolts in place against housing. 


NOTE 


Bolts are installed in housing and 
temporarily held in place at this 
time, since they are extremely dif- 
ficult to install after lever (59) has 
been installed, 


m. Install lever (59) an link (60) with pin 
(57); thon secure pin with ring (68), 


n. Place inserts (75) in lever (59) with 
scribed lines on inserts and lever allned, 


o. Using holding fixture T-65035230, install 
bearing (40) into housing (42) with large diam- 
eter cad of bearing facing out. Sinall diametoe 
end of hearing faces in and bottoms against 
shoulder Ln housing. 


CAUTION 


Excessive pressure when installing 
bearing in housing can damage bear- 
> yg or housing. 


p- Onstall one race (46) and bearing (45) on 
oxidizer side of housing (46). Install other race 
(46) on ball (44), Romove seal installation tool. 


q. Carefully slide shadt of ball (44) into oxi- 
dizer side of housing (86) and aline scribed line 
on shaft with seribed ine on lever (59), 


CAUTION 


Care must be exereised when install- 
ing bull into housing since damage to 
lip seals can resull, 

r. Hold ball (44) in place with spacer 
T-5036700, Insert spacer through rectangular 
opening in housing (86} and install on shaft of 
ball. 


s. Insert washers (41) intc houslng (42). 


t. Lubricate (Method J) packings (34) with | 
tubricant grease RBO140-012 (Rocketdyne) and 
insert in the § recesses on housing (42). 


u. Insert seal (43) in groove of housing (42), 


¥. Position housing [8@) so that housing (42) 
can be installed from buttom up. 
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w. Remove tape from bolts {32}; then care - 
fully install housing (42) on housing (86) and 
secure with bolts (32). Torque bolts to 244- 
298 in-lb. 


x, Remove spacer P-5036700 [rem housing 
(86). 


NOTE 


Insert (75) must not slip out of lever 
(5%) after removing spacer. Index- 
ing of lever, insert, and shaft Is not 
tnaintained if insert slips out of 
place. 


I sy. Lubrieate (Method L) packings (76, 77), 
then insert packing (76) in inner groove ot 
housing (86). 


z. Insert packing (77) and retainers (78) in 
outer groove of houshug (86), 


an. Uslng holding fixture T-5035218, press 
bearlngs (29) on each end of bail (30), Large 
diameter end of kearligs must face in and bot- 
tom against showldler of ball. 


CAUTION 


kxcesslye pressure when tnstalling 
bearings on ball can damage hear~ 
ings or bali. 


| alk. Lubricate (Method J) packing (24) with 

Jubricant grease RBO140-012 (Rocketdyne), 

then insert packing and retainers (25) th groove 
of housing (23). 


ac. Ingert washers (31) in housing (23). 


| ad. Lubricate (Method J) packings (118) with 
jubricant grease RBO140-012 (Rocketdyne), 
and insert in the 5 recagaes on housing (24). 


ae. Inatall one race (27) and bearing (26) on 
fuel side of hausing (86) and install othor race 
on ball (30). 


af. Carefully slide shaft of ball (30) into 
fuel side of housing (86) and aline scribed Line 
on shaft with geribed line on lever (59). 


ag. Position housing (86) go that housing 
(23) can be installed from bottom up. 
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ah. Remove tape from bolts (tl); then care- 
fully instal] housing (23) on housing (86) and 
secure with bolts (11). Torque bolts to 244-298 
in~)b. 


ai. Loosen nut (79) approximately 2 turng. 
Using torque wrench T-5095293, torque nut to 
350-370 in-)b. Wait approximately 2 minutes: 
then make sure thal torque remains at 350-370 
in-lb. 


NOTE 


Insert (75) must be properly indexed 
with lever (59) and shaft of ball (44) 
prior to installing block (74). 


aj. Install block (74) in housing (86) and 
secure with screws (72) and washers (73). 
Torque screws to 15-19 in-lb. Safetywire 
screws. 


ak. Install hall (48) and screw (47) into hous- 
ing (86). Torque screw to 27-33 in-Ib. Safety- 
wire screw. 


NOTE 


Steps al and am apply to valves 
306866 and 809110 and provide a 
ball-setting check using ball 
clocking toot T-5042515. 


al. Make sure valve js in open position and 
ACT CLOSING port (M) Js open; then apply 
600 +25 psig gaseous nitrogen ta ACT OPENING 
port (L), 


am, Using ball clocking tool T-5041515, 
check position of bails (30, 44) as fallows (fip- 
ure 3-7)! 


(1) Tool must seat completely against hous- 
ing flange when ball is properly positioned. 


(2) If ball adjustment is necessary, reduce 
gaseous nitrogen to zero and disassemble valve 
to rotate ball, 


{3} Rotate ball in insert (75) 5 teeth in cor- 
recting direction; then rotate insert (75) in lever 
(59} 15 teeth in counter-correcting direction, 
(This provides for approximately 2 degrees of 
correclion. ) 


{4} Reassemble valve and repeal check 
until tool seats completely against houslig 
flange. 
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Voluine U 


HOUSING 


0. 624 INCI MAXIMU At 
(TYPICAL PO BOT 
SIDES OF CENTERLINE) 
OXIVIZEK 
OUTIET 


== 0.3865 INCH MAXIMUM 
(TYPICAL POR BOTEL 
SIDES OF CENTERLINE) 


FUEL. 
OUTLET 


I0B3 17-5 -5 


Figure 3-7, Gas Generator Ball Valve Ball Setting Check 


an. Make sure stackup of bearing (45}, 
races (46), and ball (44) has not slipped. 


a0. Install seal (38) inte oxidizer outlet port 
of housing (42); then install bellows (37) and 
geal (36) as un assembly Into oxidizer outlet 
port. 

ap. Lubricate (Method A} threads of nut (35) 
and lubricate (Method %) bearing surface wlth 
lubricant grease RBO140-012 (Rocketdyne); then 
Install nut in the oxidizer outlot port of houging 
(42). ‘Torque nut with torque wrench adapter 
T-5035248 to 675-700 in-lt. Wait approxi- 
mately 2 minutes and make sure that torque 
remning at 675-700 in-lb, 


aq. Make sure atackup of bearing (26), 
raceg (27), and ball (30) has not stipped. 


NOYE 
Steps sr through ay datermine the 
correct thickness af shim (22) to 


he inatalled for proper deflection 
of bellows (figure 3-6), 


ar. Place shim (22) on belows({18); then 
install agsembiad parts into fuet outlet port 
of housing (23). 


as. Lubricate (Method A) threads of retainer 
(14) and lubricme (Method 2) bearing surface; 
then install retainer into fuel outlet port of 
housing (23) by hand until retainer makes 
contact with surface of bellows (18). Do not 
tighten retainer beyond point of making initial 
contact with bellows, 


at. Install check jig T-5036725 on housing 
(23). Measure and record dimension A. 

au. Ramove check jig and torque retainer 
(14) with spanner wrench T'-5035249 to 525-550 
in-lb. 


ay. fnstall check jig T-5036725 on housing 
(23). Measure and record dimension B, 


aw, Remove check jig, retalner (14), ancl 
assembled bellows (18), seal (17), and shim 
(22) from housing (23}. 


ax, Remove shim (22) from bellows (18), 
Measure thickness of shlm and record as dimen- 
sion C, 

ay, Using the following formula and dimen-« 
sions obtained in steps at, av, and ax, deter- 
mine correct thicknéss of shim (22) ta be 
installed: 

C- [p - (n-a)| =T 


A = Dimension from eheck jig to center 
surface af hellows (18). 


B «= Dimenston from check jig to center 
surface of bellows (18} after retainer 
(14) is torqued. 

C = Thickness of shim. 

D = Required bellows deflection: 

+0, 003 
0,019 ey pia 

T = Thickness of shim (22) to be Installed. 
NOTE 


Each lamination of shim (22) is ap- 
proximately 0,002 Inch thick, 
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Section if 
Paragraphs 3-11 to 3-12 


az, Remove necessary laminations from 
shim (22) to obtain dimension T, as determincd 
in step ay. 


ba. Lubricate (Method J) packing (21) with 
lubricant grease RBO140-012 (Rocketdyne); then 
install packing in groove of bellows (18). 

bb. Using correct thickness of shim, place 
shim on bellows (18); then ingtall assembled 
parts into fuel outlet port of housing: (23). 


Install screw (15) and washer (16) in 
Torque serew to 7-9 in-lh. 


be. 
housing: (23), 


bd, Repent steps 15 through avi then subtract 
timension A from dimension Blo make sure 


that the bellows defiection is 0.017 to 0.022 inch. 


be. Remove check jig and make sure that re- 
tainer (14} is tarqued to 525-550 in-lb. 


bf. [nstalt bit) (13) and serew (12) in hous- 
ing (23). Torque acrew to 27-35 in-lb, 


be. Lubwicate (Method J) packing (7) with 
lubricant prease 2130140-012 (Rocketdyne); then 
insert pavking In groove of cover (1013, 10BP). 
Install switeh (8) in cover and secure with 
screws (3), washers (4) and lug (6). Torque 
serews to 6-48 In-lb. 


bh. On vaive 308888, instal) packing (9) on 
valve (8); then install valve in covar (201). 
Torque valve to 46-65 in-Ib. 


NOTE 
Steps bi through bk determine the 
correct thickness of shims (61B} 


to he installed between finger (62) 
and foat of switch (6). 


bi, Measure distance between base of cover 
(10R, 10D) and flat surface of foot on switch (6) 
with check fixture T-5037842. Record as di- 
niension A. 


bj. Measure distance between flat surface 
of housing (86) and top of surface of finger (62) 
with check fixture T-5037832. Record as di- 
mension 5, 


bk, Using the following formula and dimen- 
sions obtained in steps bl and bj, determine cor- 
rect thickness of shim (61B) to be instailed: 


(4-B) - C=T 
A= Dimension from base of cover (10B, 
10D) to flat surfaee on foot on switeh 
(6). 
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B= Dimension from flat surface of hous- 
ing (86) to tap surface of finger (62), 


C= Required clearance between foot of 
switch (6) and finger (62): 0.020 -0,005 
inch. 


T= Thickness of shim to be installed. 


bl. Remove necessary laminations from 
shims (613) to obtain dimensian T, as deter- 
inined tn step bk. 


bm, Press pin (614A) into feat of switch (6); 
then temporarily instail cover (10B, 101) on 
housing (86) ta determine that pin (61A) is slip- 
fit info finger (62). Remove cover (10B, 10D). 


ba, Place correct number of shims (81B), 
determined in step bk, on pin (614), Halding 
washers In place, install caver (10B, 10D) on 
housing (46), Secure cover to hausing with 
serews (1) anc washers (2). Torque screws to 
6-8 In-lb. 


ho, On valyes 309110 and JO6B66, tubricate 
(Mathod J) packing (9A) and (Method A) threads 
of valve (8A) with lubricant grease RBO140-012 
(Rocketdyne). Install packing on valve then 
insiali valve in housing (86), Torque valve to 
40-65 in-lb. 


hp. On valve 306966, lubricate (Method A) 
threads of play (87) with lubricant grease 
110140-012 (Racketdyne).  tnstall plug (87) and 
seab (8B) in housing (42), Torque plug to 
240 110 in-Ib, 


bq. Safetywire screws (1, 3, 15), bolts (11, 
12, 32, 63), valve (8A), and plug (8'7). 
$-i1. TESTING. 
3-12. This procedure outlines requirements 
for complete testing of the gas generator ball 
valve, using Components Test Console G3141, 
Components Adapter Set G3149, and Cryogente 
Supply Unit G3146. Pneumatic Flow Tester 
G9104 and leak-test compound (MIL-~.-25567) 
are used for pneumatic leak-testing. Any devi- 
ations, including the use of other test equip- 
ment, must be equivalent to the test require- 
ments, safety standards, and equipnient specified 
in this procedure. Prior to starting the test, 
install test plates on gas generator bali valve 
as outlined in figure 3-8. Index letters ure 
assigned to the valye ports for ease of identt- 
fication in illustrations. Set up Components Test 
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( Console electrical patch-pancls {figure 3-9) 

a and prepare console far use (figure 3-10). See 
figure 3-11 for gas generator ball valve test 
port identiflcation and figure 3-12 for a cutaway 
view. Refer to paragraphs 3-13 through 3-34 
for gas generator ball valve test procedures 
and see figures 3-13 through 3-17 for teat 


Section Wi 


CAUTION 


During test procedures, the oxidizer 
portion of the valve and the test equip- 
ment used at thal part of the valve 
must be niaintained in a liquid-oxygen- 
clean condition. 


setups. 
Index 
Letter Valve Port Test Plate Port Connection 
A G05 Instrumentation AN814-4C (plug)! ANb15-4C(a}(c) 
B Oxidizer Purge T-6029380-31 2(¢) None 
c Oxidizer Outlet T-5029360-313(c) ANB15-4C{C) 
D Oxidizer Vent None Anets-ac(e} 
E Actuator Housing Vent None ANB1L5-4C 
F Actuator Housing Purge None ANB1S-4C 
Valve 308868 
e. G Fuel Vent None AN815-4C 
( H Fuel Outtet T-5020560~125, AN815-4C 
-309 

J Fuel Draln None AN815-4C 
K Fue) Inlet T=5029360-154 AN815-4C 
ie ACT OPENING T-5029360-402 ANB15-86C 
M ACT CLOSING T-5029380-906 ANS15=4C 
N Warment f-5029360-402 AN815-€C 
P Actuator Vent None AN@LB-4C 
R Oxidlzer Inlet T-5029360-153(b) (ce) Ane1s-4c(e) 


(a) When performing cryogenle test, remove plug and install this connector, 
(b) When performing cryogente test, replace this test plate with teat plate T-5029797- 202, 


(c} Maintain item jn Liquid-oxygea-clean condition. 


Figure 3-8. Preparing Gas Generator Ball Valve for Testing 
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Figure 3-9. Components Test Console Patch-Panel Requiraments (Sheet 2 of $) 
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Section Il 


R-3896-3 
Volume il 


Pateh- 
Cord(a) 


(a) Use any cable length requlred on all potch-cords numbered K3, 


K4. 09 
K4.99 
Ka. 


K3. 
4aa8-1'7{b} 
K3. 


3o88-1'7{b} 
K5, 09 


K3. 
30ae-174b) 


Fram 
du- 


1A 
iB 


To Patch 
J6- Coral 
2G K4.09 
6H 
2c K4, 
SH joag- 17") 
12A Ka. 
11¢ K3. 
1GF{+) K3. 
4K 3088-17D) 
LBA 3088-14 
1K K3. fc) 
4P K3, 
an Ka, tc) 
161 Ka, {) 
200 K3. 
123f5) K3. &") 
3A K3. (©) 
3B K3. (e) 
4n K3. 
4A Ki. 
12K tt) K4, 
7B K4.09 
TA 
BA K5.09 
aB 
2P 
al K3. 
19N K4,09 
3G 3088-17 
15R K4.09 
8G 
15h K5.00 
3M 
12L 
vie K3, 
20A K3, 
20N K4.09 
20P 
K3. 


From Te 
J6- J6- 
5c 9D 
6c 
5E 12M 
5F(+) 1OF 
5L Sp 
oM 6 
GE 12P 
6F{s) WE 
§L 6M 
1c 17N 
TE se 
TF 19L. 
qG 19P 
WJ J 
TK 19K 
4c 1TK 
8G 17 
8L 20K 
&M 20L 
gl 12B 
on 120 
(TH 
inp 12N 
12K 
13R 
10k 16E 
1A 15P 
1SM 
16AG) 16P 
16k tA 
MiB 
1611 18M 
18L 
19A 
Loy 17G 
17D LYN 
17M 17k 
19D 
26D 20R 


(b) Diode patch-cord must be connected with red lead on same side as (+). 


(c), {d), and (e} Each palr of patch-cords with like cedlig musi be twisted together. 
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Figure 3-9. 
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Panel 


Cont rol 


NOTE 


—— 


Position 


Section JIL 


Indication’ Remarks 


The press-to-operate switch-iights located an Components Test 

Congole 63141 operate on and off by alternately pressing the face 
of the switch. Make sure awitch-lights are pressed only as aec- 
essary to obtain specified indication. 


PRE-POWER TURN ON 


POWER 
DISTRIBUTION 


PRESS’/TEMP 
MONITOR 


DC POWER 
SUPPLY 


ELECTRICAL 
CONTROL 


OSCILLOSCOPE 


DIGITAL 
VOLTMETER 


TEST CELL ELECT 
OUTLETS 


CR1 (30 AMP) 
CB2 (10 AMP) 


CHANNEL SELECT 


AC INPUT 
YOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 

AC INPUT INDICATOR 
MILLIAMPERES RANGE 
SELECT 

VOLTS RANGE SELECT 
VOLTAGE ADJUST 


INTENSITY 


115 ¥/230 V 
100 KC STD INT/EXT 
POWER 


Connector J701 
Connector J702 
Connector J 703 


Connector J 704 
Connector J705 


Pulled cut 
Pulled out 


OFF 


Down (off) 
Midposition 


Fully counter- 
clovkwise 


OFF 
Full DECREASE 


POWER OFF 


115¥ 
INT 
Down (off) 


Cable 1291001 
Capped 


Resistor Plug 
1086-9 


Cable 1231008 


Cable 1231006 
or 1231012 


CAUTION 


Console main power off, 


Electrical utlity outlets 
power off. 


At rear of unit. 
At rear of unit, 


Connection to ball valve. 


Temperature indicator 
igad, 


For pressure transducers. 


For valve manifold con- 
tro), 


Check Uhat facility pneumatic and hydraulic supplies to console are 


off, 


POWER TURN ON 


POWER 
DISTRIBUTION 


CBI (30 AMP) 


Push in 


Console maln power on. 


Figure 3-10, Preparing Components Test Conaole for Use (Sheet 1 of 3) 
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Section 10 


Panel 


DC POWER SUPPLY 


ELECTRICAL 
J CONTROL 


J nypravuic 
CONFROL 


OSCILLOSCOPE 


R-3996-3 
Volume 1 


Control 


AC (NPUT 
CURRENT LIMIT 


POWER 


VOLTS-RANGE SELECT 


MILLIAMPERES-RANGE 
SELECT 


TEST SELECT 1 


TEST SELECT 2 


TEST SELECT 3 


TEST SELECT 4 


TEST SELECT 5 


TEST SELECT 6 


TEST SELECT 7 


TEST SELECT 8 


VOLTAGE ADJUST 


UYORAULIC SYSTEM 
RAYFASS 


HYDRAULIC SYSTEM 
SUPPLY 


TEST CELL SUPPLY "A" 
TEST CELL SUPPLY "B" 


FLOW MONITOR 
SHUTOFF 


LOW FLOW BYPASS 


Focus 


VERTICAL POSITION 


Pasition 


Up 


D (0-30) 
A (0-500} x 2 


INCT EASE 


Arrows up 


Arrows up 


| (a) If Indication is not as specified, press applicable switch-light. 


Figure 3-10, 
Change No, 20 - 19 May 1971 
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Indication/Remarks 


None. 

Approximasely two-thirds 
way between 0 and 3, 
POWER iight ON, AC 
INPUT Lght on.{a) 

None. 

None, 


Light 1 OFF, Timing 
and positien monttor can- 
trol, {a} 


Light 2OFF. Contact 
resistance load control, (@) 


Light 3 OFF, Digital 
voltmeter return control,(a) 


Light 4 OFF, Pressure 
transducer power con- ‘ 
trol.{a) 


Light SOFF, Solenoid 
valve control 19-G021993.(a) 


Light 6 OFF, Solenold 
valve control 19-9021933.#) 


Light 7 OFF, Aydrayile 
flow monitor control,"4 


Light 6 OFF. Preumalsc 
Mow moniter control, ‘4 


VOLTS meter 24 40.4 
voits. 


opEn, (a) 
cLose, (a) 


VENT. (8) 
VENT, (a) 
cLose, (a) 


CLOSE, {) 
Adjust later for pest 
focus. 


Adjust later for best 
position, 


Preparing Components Test Console for Use (Sheet 2 of 3) 


J 


) 
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Volume II 
Panel Control Position Indication‘Remarks 
HKORIZ. POSITION Arrows up Adjust later for best pogi- 
tion, 
INTENSITY Arrow horizon- Adjust later for best in- 
tal (to left) tensity. Allow 30-minute 
warnmur period before use. 
Power light On To right of cathode ray 
tube, 
DIGITAL POWER ON If digital volimeter indj- 
YOLTMETER cates OVERLOAD, wait 
at least ono minute before 
resetting. 
RESET Press Digital voltmeter indicates 
00. 0000 to 60. 0001 volt. 
STORE/ DISPLAY STORE At rear of unit. 
DURING COUNT 
NOTE 
Allow digital volumeter ‘> warm up for at least 30 minutes prior to 
use, 
RANGE 100 ¥ 
FUNCTION FXT SEL 
( ATTENUATION CHECK Fully counterclockwise. 
SAMPLE PERIOD EXT SEL 
SAMPLING RATE STOP Fully counterclockwise. 


PNEUWAT.C AND HYDRAULIC PREPARATION 


1 a. Make sure consale is in the following ce. On SYSTEM SUPPLY panel, clase VENT 
conditivin: valve; then ppen gaseous nltragen SHUTOFF 
valve and helium SHUTOFF valve. 
(1) ¥ent valves open (LOW and HIGH 


PRESSURE panel VENTS closed durlng cryo- d, On PNEU SOURCE CONTROL panel, open 
genic tesks), gaseous nitrogen SHUTOFF valve, 

(2) Shutoff valves closed, WARNING 

(3) Utility valves cloged. SYSTEM PRESSURIZED Lights (lo- 


cated on console and in test cell} 


i (4) Regulators closed. came on to indicate pressure down. 


t (5) Utility and test cell outlets capped, stream of console regulaturs and 
into test cell, Safely precautions 
| 
i 1 ; i vag aaa fascous nitrogen and specified in R-3896-3, Volume 1 
ee feo must be followed to ensure safety 
NOTE af personnel working with pres- 


i 
| Helium supply is required only for buried systems. 


cryogenic tests. 


( ‘ Figure 3-10. Preparing Components Test Console for Use (Sheet 3 of 3) 
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Fimire 3-1t. Gas Generator Ball Valve External Ports and Electrical Schematic 
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ACT CLOSING (40 
_—- PRILLED PASSAGE 
or: ACT OPENING (L) 


POSITION SWITCH 
LINKAGE 
ACTUATOR LINKAGE 


19TON 
PIST ACTUATOK HOUWING PUROQE (F) AND 
CHECK VALVE 


ACTUATOR VENT 
CAVITY 


ACTUATOR HOUSING “ep 4 
PURGE {F) YENT (2) 
fanz a} Cum: YALYE c Ny 


secrion A-A 


( : orran A 
roe THRUST ROLLER ~— PUEL BALL WARMENT 
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(T¥e 2 PLAC ES) 
FUEL BALL 


OXIDIZER ean 
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DRARING 
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HOUSING #7" 
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Figure 3-12, Gas Generator Ball Valve--Cutaway View 
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Seetion I 
Paragraph 3-13 


Procedure 


3-13. SWIL'CH RESISTANCE TEST. 


R-3896-3 
Volume 11 


Result 


WARNING 


Ail hydraulic pressure must be off and white roan clear of fuel vapor 
befure performing electrical tests, to prevent injury to personnel and 


damage to equipment. 


a. Prepare Components Test Console G3141 
for use (igure 3-10), and connect ball valve to 
eonsnle (figure 3-13). 


b. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to manifold valve as 
follows: 


(1) Close VENT valve and SHUTOFF 
valve, and close VENT valye on PRESS/A P 
MONITOR FUEL COMPATIBLE panel. 


(2) Adjust PRESSUItE REGULATOR until 


REG SUPPLY PRESS gage indicates 500 +40 psi. 


(3) Open SHUTOFF valye, PRESSURE 
REGULATOR may require adjustment to 
obtain result, 


e. Using ELECTRICAL CONTROL panel. 
perjarm the following: 


{1) Turn VOLTS meter RANGE SELECT 
switch to D (0-40). 


(2) Press TEST SELECT 1 and 6 switch- 
lights, 


(3) Turn MILLIAMPERES meter RANGE 
SELECT switeh tu C (0-250). 


None. 


None. 


MED PRESS FUEL COMPATIBLE panel pres- 
surized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 500 +40 psi. 


YOLTS meter nist indleate 24 40.4 volts. 


MILLAAMPERES meter must not exceed 50 
milliamperes. Ball valve closes: lizhts 1, 6, 
and 1A on. 


None. 


CAUTION 


Exceeding 28 volts when turning VOLTAGE ADJUST to INCREASE can 
damage manifoid valve during operation, 


d. On ELECTRICAL CONTROL panel. press 
TEST SELECT 5 ana 6 switch- lights. 


e. On MED PRESS FUEL COMPATIBLE 


panel, cluse SHUTOFF valve and open VENT 
valve. 
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Ball valve opens. Lights §& and 1B on and 
lights 6 and 1A off. 


Manifold valye depressurized. TEST CELL 
MONITOR PRESSURE gage must indicate zero. 


R- 3896-3 : Section III 
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TEST CELL CABLE VALVE 


‘ BBR52750-: MANIFOLD 
SOLENOIDS 


OR 
BBsLTSI-2 


TEST CELL VENT 
(FUEL COMPATIBLE) 


PNEU MED PRESS 
(FUEL COMPATIBLE ) 


a 


0-1000 PSIG PNEU 


(PUEL COMPATIDLE) = § 
' 
i 
i 
' 
i 
‘ 
LRGEND i 
VALYE POATS 7 
A GOS INSTRUMENTATION F ACTUATOR HOUSING PURGE K FUELINLET T piuccen 
B OMDIZER PURGE ON VALVE 30888 L aCT OPENING “ 
CG OXLDIZER OUTLET G FURL VENT M ACT CLOSING CF) SO FukL COMPATIBLE SYSTEM 
D OXIDIZER VENT H FUEL OUTLET NM WARMENT oO P 
E ACTUATOR HOUSING VENT J FUEL DRAIN P ACTUATOR VENT MANIFOLD VALVE 19.8021033 
R OXIDIZER INLET 


F1-3-2-19 
Figure 3-13. Gas Generator Bali Valve Electrical Test Setup 


Procedure Result 


f. Using multimeter and decade resistance 
box, measure resistance between ping B and C 
as follows; 


(1} Adjust decade resistance box for 0.5 None, 
ohm, and zero multimeter, 


{2} Connect multimeter leads to decade None, 
resistance box terminals. 


{3) Measure decade box resistance and None. 
note the exact multimeter indication for 0,5 
ohm, 


(4) Measure resistance between pins Resistance must not exceed 0.6 ohm, 
Band. 


g Using multimeter and decade resistance 
hox, measure resistance botween pln DB and 
housing as followa: 


(t) Adjust decade resistance b> for 0.5 None. 
vom, and zero multimeter. 


{2) Connect multimeter leads to decade None, 
resistance box terminals, 
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Procedure Result 
(3) Measure docade box resistance and None. 


note exact multimeter indication for 0.5 ohm, 


(4) Measure resistance between pin D 
and housing. 


h. Using megohmmeter, apply 500 +50 vde 
between pins B and D of electrical connector 
end measure insulation resistance. 


i, Using megohmmeter, apply 500 250 vdc 
between pins A and B of electrical connector 
and measure insulation resistance. 


j. On MED PRESS FUEL COMPATIBLE 
panel, close VENT valve and open SHUTOFF 
valve, 


k. Press TEST SELECT 5 and 6 switch- 
lights. 


1, On MED PRESS FUEL COMPATIBLE 
panel, close SHUTOFF valve and open VENT 
valve, 


m,. Using multime:.r and decade resistance 
box, measure resistance between pins A and B 
as follows: 


{i) Adjust decade resistance box for 0.5 
ohm, and zero multimeter, 


{2} Connect multimeter leads to decade 
reslsiance box terminals, 


(3) Measure decade box resistance and note 


the exact multimeter Indication for 0.5 ohm, 


(4) Mcasure resistance between pins A 
and B. 


n. Ustng megohmmeter, apply 500 +50 vde 
between ping B and D of electrical connector 
and measure insutation resistance, 


>. Using megchmmeter, apply 500 +50 vde 
between pins B and C of electrical connector 
and measure insulation resistance. 


p. On ELECTRICAL CONTROL panel. 
press TEST SELECT 1 and 6 switch-lights. 


3-26 Change No. 2 - 12 November 1971 


Resistance must not exceed 0. 3 ohi. 


Reaistance must be 100 megohms minimum. 


Resistance must be 100 megohms mintmam, 


Manliold valve pressurized, TEST CELL 
MONITOR PRESSURE gage riust indicate 
500 +40 psi. 


Ball valve closes. Lights 1B and 5 off. Lights 
6 and 1A on. 


Manifold vaive depressirized. TEST CELL 
MONITOR PRESSURE gage must indicate zero. 


Nune. 


None. 


None. 


Resistance must not exceed 0, 5 ohm. 


Resistance must be 100 magehiis minimum. 


Resistance must be 100 megohme minimum. 


Lights 1, 6, and 1A cff. MILLIAMPERES 
meter must indicate zero. 


R-~ 3896-3 
Yolume II 


Procedure 


q. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to manifold yalve as 
follows: 


{1) Close SHUTOFF valve, and open 
VENT vaive until TEST CELL MONITOR 
PRESSURE gage indicates zero; then close 
VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


r. Remove valve from test setup. 


a. If ball vaive teating is terminated, install 
protective closures as outlined in paragraph 
3-2, and aecure equipment ag outlined in 
paragraph 3-35. 


3-id. AMBIENT PNEUMATIC LEAK-TEST. 
a. Make sure that Components Test Congole 


G3141 is prepared for use as outlined in 
figure 3-10, 


b, Connect ball yalve to console (figure 
3-14). 


ce Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to manifold valve as 
follows: 


{1) Close VENT and SHUTOFF valves. 


Section I 
Paragraph 3-14 


Result 


Manifold valve depressurized. 


MED PRESS FUEL COMPATIBLE pane} 
depressurized. 


None. 


None. 


None, 


None. 


None. 
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Section If R-3896-3 
Volume II 
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Figure 3-14. Gas Generator Ball Valve Ambient Pneumatic Leak-Test Setup 
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. R-3896-3 
Volume Ji 


Procedure 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 500 +40 
psi. 


(3) Open SHUTOFF valve. 
3-15. Fuel Shait Seai Leak-Test, 


a. On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 and 5 switch-lights. 


b, On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switeh-light, 


c. Open UTILITY NO, 2 valves Bande, 
da. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
foliows: 
(1) Close VENT and SHUTOFF valves. 
(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2,450 
{+120, -0) psi. 


(3) Open SHUTOFF valve, 


Section II 
Paragraph 3-15 

Result 
HIGH PRESS FUEL COMPATIBLE panet pres- 


surlzed, 


Manifola valve pressurized, 


Lights 1, 10, and 5 an, manifold solenoid 
energizes, 2nd ball valve opens. 


Light 5 off, mantfold solenoid degnergizes, 
and ball valve remains open, 


None, 


Nane, 


HIGH PRESS FUEL COMPATIBLE panel pres- 
surized, 


Fuel inlet port {K} pressurized. 


(4) Using SHUTOFF and VENT valves None. 
alternately, apply and vent pressure at fuel 
inlet port (K) 5 times, 
CAUTION 


Exceeding specified test pressures when applying pressure to the 


ball valve can damage the valve, 


e. Maintaln pressure at fuel inlet port (K) 
at 2,950 (+120, -0) psig, for 2 {+1, -0) minutes; 
then open UTILITY NO, 3 valve A and measure 
leakage from fuel vent port (G) at outlet JA, 


f. Using HIGH PRESS FURL COMPATIBLE 
panel, reduce pressure to fuel inlet port (K) to 
zero as follows; 


(t) Close SHUTOFF valve and opén VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page Indicates 500 +40 
psi. é 


No leakage ic allowable. 


Fuel inlet port (K} depressurized, 


HIGH PRESS FUEL COMPATIBLE panel pres- 
sure reduced. 
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Section II 
Paragraph 3-16 


Procedura 


g. Close UTILITY NO, 2 valves Band¢ and 
UTILITY NO, 3 valve A. : 


h. On HIGH PRESS FUEL COMPATIBLE 
panel, close VENT valve; then open SHUTOFF 
valve. 


3-16, Actuator Iiousing Seals Leak-Test. 


a, On ELECTRICAL CONTROL panel, press 
TEST SELECT 6 switch- light; then press switch- 
light 5 after ball valve {6 closed as indicated 
by light 1A on. 


b, Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to ACT OPENING port 
(L) and ACT CLOSING port (M} as follows: 

(1) Close VENT and SHUTOFF valves. 

{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2,700 
{+110, -0) psi. 


(3) Open SHUTOFF valve. 


R-3ag6-s 
Volume I 


Result 
None, 


Manifold valve pressurized and ball valve 
rernains open. 


Light 1B off and lights LA, 5, and éon. Ball 
valye closes and bolh manifold solenoids are 
energized, 


None, 
HIGH PRESS FUEL COMPATIBLE panel pres- 
surized, 


ACT OPENING port {L) and ACT C LOSING 
port (M} pressurized, 


(4) Using SHUTOFF and VENT valves, None, 
alternately apply pressure and vent pressure 
at ACT OPENING port (L) and ACT CLOSL.IG 
port (M) 5 tines, 
CAUTION 


Exceeding specified test pressures when applying pressure to the 


ball valve can damage thé valve, 


c. Maintain pressure at ACT OPENING port 
{(L) and ACT CLOSING port (M) fur 2 (+1, -0} 
minules; then open UTILITY NO, 2 valve D and 
measure leakage from actuator vent port (P) 
at outlet 2D, 


d, Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to ACT OPENING port 
(L) and ACT C LOSING port (M) as follows: 


(1) Clouse SHUTOFP valve; then open 
VENT valve, 


{2} Adjust PRESSURE REGULATOR until 
REG SUPPLY PAESS page indicates 1, 200 psi. 


(3) Close VENT valve and open SHUTOFF 
valve, 
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No leakage 1s ullowable. 


ACT OPENING port (L) and ACT CLOSING 
port (M) depressurized. 


HIGH PRESS FUEL COMPATIBLE panel pres- 
sure reduced. 


ACT OPENING port {L} and ACT CLOSING 
port (M) pressurized. 


R-3896-3 
Volume If 


Procedure 


&. Using leak-test compound (MIL-L-2556%), 
check for leakage at joint between actuator end 
cap and actuator housing. 


f, Ensure ‘hat a sufficient amount of leak- 
test compound is applied at joint between actu- 
ator end cap and actuator housing prior to per- 
forming steps ¢ through 1. 


g. On HIGH PRESSURE FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR unti- 
REG SUPPLY PRESS gaye indicates 2, 700 
(+116, -0) psi. Maintain pressure for a mini- 
mum of 5 minutes, 


h, Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to AC'l OPENING port 
(L) and ACT CLOSING purt (M) as follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURF R#}GULATOR until 
REG SUPPLY PRESS gage indicates 1, 200 psi. 


(3) Close VENT valve and open SHUTOFF 
valve, 


i, Check joint vetween actuator end cap and 
actuator housing for bubble formation, 


j, Using HIGH PRESS FUEL COMPATISLE 
panel, reduce pressure to ACT OPENING port 
(L) and ACT CLOSING port (M) as follows: 


{1} Clusé SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zera, 


(3) Close YENT valve. 
3-17, Fuel Ball Seat Leak-Test, 
a. On FLECTRICAL CONTROL panel, press 
TEST SELECT 5 awitch-light, then press TEST 
SELECT 6 sv.jtch-light, 


b, Open UTILITY NO, 3 valye A to vent fuel 
port (G). 


c. Open UTILITY NO. 2 valves Band Cc. 


Section 1H 
Paragraph 3-17 
Result 


No isakage is allowable. 


None. 


ACT GPENING port (L) and ACT CLOSING 
port {M) pressure increased, 


ACT OPENING port (L) and ACT CLOSING 
port (M) depressurized, 


HIGH PRESS FUEL COMPATIBLE panel pres~ 
sure reducéd, 


ACT OPENING port (L) and ACT CLOSI¥ ° 
port (M) pressurized, 


No leakage (bubble formation) is allowable, 


ACT UPENING port (L) and ACT CLOSING 
port (M) depresaurized. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized, 


None, 


Lights 5 and 6 off, manifold solenoids deaner- 
gize, and ball valye remains closed. 


None, 


‘ 


None, 
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Section III 
Paragraph 3-18 


Procedure 


d. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
foliows: 


{I} Close VENT and SRUTOFF valves. 

(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2, 450 
(+100, -~0) psi. 

(3) Open SHUTOFF valve. 

(4) Using SHUTOFF and VENT valves, 


alternately apply and vent pressure at fuel 
inlet port (K) 5 times, 


R~3896-3 
Volume II 


Result 


None. 

HIGH PHESS FUEL COMPATIBLE panel pres- 
surized, 

Fuel inlet port (K) pressurized, 


Tom, 


CAUTION 


Exceeding specified test pressures when applying pressure to the 


ball valve can damage the yalve. 


8. Maintain pressure at fuel intet port (K) 
at 2,450 (+100, -0) psig for 2 (+1, -0) minutes; 
then open UTILITY NO. 2 yalve A and measure 
leakage from fuel outlet port (H} at outlet 2A, 


f, Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to fuel inlet port (K) 
#8 follows: 


{1) Close SHUTOFF yalve and open VENT 
valve. 


{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3} Ciose VENT valve. 


g. Close UTILITY NO, 2 valves B and Cc 
and close UTILITY NO. 3 valve A. 


3-18, Oxidizer Ball Seal Leak-Test, 


a. Open [TILITY NO, 1 valve B to vent 
oxidlzer vent port (D), 


b, Using HIGH PRESSURE panel, apply 
pressure to oxidizer inlet port (R) as foilows: 


{1) Close VENT valve and SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until 
HEG SUPPLY PRESS gage Indicates 2, 220 
(+90, -0) psi. 
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Maximum allowable leakage is 20 scim. 


Fuel inlet port (K) depressurized, 


HIGH PRESS FUEL COMPATIBLE panel de~ 
pressurized. 


None, 


None, 


None, 


None, 


HIGH PRESSURE panel pressurized. 


R-3896-3 Section III 


Volume II Paragraph 3-15 
Procedure Result 
(3} Open SHUTOFF valve. PRESSURE MONITOR gage indicates 2,220 


(+90, -0) psi. 


(4) Using SHUTOFF and VENT valves 
alternately a ply and yent prassure at oxidizer 
inet port (a) times. 


CAUTION 


Exceeding specified test pressures when applying presaure to the 
ball valve can damage the valve. 


c. Maintain pressure at ox! uizer inlet port Maximum allowable leakage ia 20 scitm from 
(R} at 2,220 (+90 ee Sg 2 (+1, -0) min- cach port. 
utes; then cpen UTILITY NO. 1 valves A and 


B. Measure leakage from oxidizer outlet port 


(C) at outiet LA and oxidizer vent port D at 
outlet 1B. 


d. Using HIGH PRESSURE panel, reduce 
pressure at oaidizer inlet port (R) as follows: 


(1} Close SHUTOFF vaive and open VEMT PRESSURE MONITOR gage indicates zero. 
valve. 
{2) Adjust PRESSURE REGULATOR until HIGH PRESSURE panel depressurized., 
REG SUPPLY PRESS gage indicates zero, 
(3) Cloge VENT valve. Nene. 
e, Close utility valves. None. 


f. On ELECTRICAL CONTROL panel, press Lights 1 and iA off. 
TEST SELECT 1 switch-light. 


WARNING 


The following procedure uses cleaning sompound, which ig 
yolatQe. Use in a well-ventilated area aince the vapors dis- 
place the oxygen in the ai, resulting in suffocation. 


fA. Remeve all leak-test compound from None. 
{Otte and fittings with a clean, dry cloth, or by 
lushing inaccessible areas with ¢ eaning 
compound (MIL-C-81302). 


g- Remove valve from test getup. None. 


h. If batl valve testing ig terminated, install None. 
protective clogures as outlined in paragraph 
3-2, and secure equipment as outlined in 
paragraph 3-36. 


3-19. TIMING- AND ACTUATION-TEST. 


a. Make sure that Components Teat Console None. 
at 49 prepared for use as outlined in figure 


b. Connect ball valve to congole (figure 3-15). None. 


c. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH PRESS SHUTOFF and None. 
MED PRESS SHUTOFF valves. 
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Section IL 
Paragraph 3-20 


Procedure 


{2} Press TEST CELL SUPPLY "A" 
switch-light. 


(3) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(4) Press HYDRAULIC SYSTEM BYPASS 
switch-=light. 


dad. On UTILITY NO, 2 panel, open shutoff 
valves Band C, 


eo, Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to actumulator as follows: 


(1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 600 +50 
psi. 


(3) Cpen SHUTOFF valve. 
f. Close UTILITY NO, 2 '"C" shutoff valve. 


g. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure as follows: 


(1) Close SHUTOFF valve ard open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zerc, 


(3) Close YENT valve. 


4-20. Opening Time Test. 

a. Slowly apply facility hydraulic supply 
pressure until SUPPLY PRESSURE gage indi- 
cates 1,500 +50 psl. 


aA. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAVLIC CON- 
TROL panel as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1, 100 +100 
psi. 


b. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "5B" gage indicates 800 415 psi; 
then close SHUTOFF valve. 
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Volume 0 


Result 


SUPPLY Ilght on. 


OPEN light on. 


CLOSE light on. 


None. 


None. 

MED PRESS FUEL COMPATIBLE panel pres- 
surized. 

Accumulator precharged to 600 #50 psig. 


None. 


Utility panel depressuriz J. 


MED PRESS FUEL. COMPATIBLE panel 
depressurized, 
None, 


SUPPLY PRESSURE gage muat Jndicate 
1, 500 +50 pai. 


None, 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


PRESSUPE MONTTOR "'B" gage muot indicate 
800 +15 psi. ACT CLOSING port (M) pressur- 
ized and ball valve closed. 


CABLE 1232001 


LRGEND 


WEL. PLUGGED 

GEER OXIDIZER CLEAN SYSTEM 
PRESS] HYDRAULIC AYSTEM 
COST] FUEL COMPATIBLE SYSTIM 


PT] PNEUMATIC RELLES VALVE 19-9021997-20 
(2) nyDRAULIC AEWEF VALVE 10-9096587-3 
[3.] PNEUMATIC AZIAEF VALVE 19-9021937-1E 
[4] ACCUMULATOR 19-9028595 

sj ACCUMULATOR BURST DIAPHRAGM 


PRESSURE TAANSOUCER 18-F026538 LINE 
REQUIREMENTS BETWEEN TRANSDUCER AND 
PORT 19 t/4" x 4" ¢ b/d" 


ww RESTRICTOR ADI75 - 1009-0070 


Dvr ees saa 


VALYE PORTS 


R-3696-3 Section OI 
Volume II 
G3l4i 
PNEU/HYA 
TEST CELL Nagle, 
= RS} Pee UTILITY 
a 071000 PAG PNEW pp A] OUTLETS 
(FUEL COMPATIBLE} A 
I a t > 
UTILITY 24 
' 
H , 
ry 
i 1) 
= Hol 
iM | beeerers errr ery) Oot, tee. Asad +084 +8.) SR 8 | 
a KYDRAWIIC OUTLET "A" H | 
MW reeeeee| =} — Tt PET RET Eeeaee awe KK 5 ' 
HYDRAULIC OUTLET “99, 
We ng ‘ 
iT . SIUTILITY | 
oa ‘7 aM M&S 4 
id a PNEU MED PRE: 1 
G {FUEL COMPATIBLE)! | ' 
| 
E - 2B 
J u => Bt 
= c = 


PTILITY 2B 


0-100 PRG 
PREU MONINLET 4 


INSTHUMENT 


GOS INSTRUMENTATION 
OXIDIZER PURGE 
OXIDIZER OUSLET 
OALDIZER YENT 

ACTIATOR HOUND VENT 
ACTUATOR HOUSING PUROE 


ON VALVE 104888 | 
FUEL YENT $ 
FUEL OUTLET ; 
FUEL DRAIN Py 7 j 
FUEL INLET ‘ Ob: H 
ACT OPENING Sevcwneann nasi ad ern acaas ns Pals 
ooo H IYDRAULIC 

ACTUATOR VENT aad OUTLET i 
OXIDIZER INLET Hermes ee “J 

HYO MED 


PRESS MON i 
“B" INLET | 
3071 10-35-34 


Figure 3-15, Gas Generator Ball Yaive T'lming- and Actuatlon-Test Setup 
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Section I R-3896-49 
Volume If 
Procedure Result 


c, On ELECTRICAL CONTROL panel, press Lights 1, 4, and 1A on, 
TEST SELECT 1 and 4 switch-lights, 


ad. Usiae: DIGITAL VOLTMETER panel, move 
the followlng switches; 


NOTE 


Allow a 30-minute warmup period bafore use, 


(1) STORE/DISPLAY DURING COUNT None. 
switch to STORE, 

(2) RANGE switch to 100 V, None, 

(3) FUNCTION switch te EXT SEL. None. 

(4) ATTENUATION switch to CHECK, None. 

(5) SAMPLE PERIOD switch to EXT SEL. None. 

{6} SAMPLING RATE switch to STOP, None. 


e. Using OSCILLOSCOPE panel, perform 
the following: 


NOTE 
Allow 2 30-minute warmup period before use, 


e Leave camera viewing visor closed when in 
standby condition, 


{1) Move A VERT. SENSITIVITY switch None. 
to@,1 ¥/CM DC, 


{2) Move A VERT. SENSITIVITY YVERNIER None. 
switch ta CAL (fully clockwise). 


(3) Move B VERT, SENSITIVITY switch None. 
to 0,1 ¥/CM DC position, 


(4) Move B VERT. SENSITIVITY VERNIER None. 
swilch to CAL (fully clockwise). 


(S) Move SWEEP TIME HORIZ, SENSI- None. 
TIVITY switch to 10 MILLISEC/CM, 

(6) Move SWEEP TIME SENSITIVITY None, 
VERNIER switeh lo CAL (fully clockwise}, 

(7) Moye CHANNEL A POLARITY switch None. 
tc POs. UP. 
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R-3998-3 Section if 
Yolume If Paragraph 3-21 
Procedure Result 
(8B) Move VERT. PRESENTATION ¢-7lich None, 
lo CHOP. 
(9) Move TRIGGER LEVEL switch ta None. 

AUTO, 

(10) Move TRIGGER LEVEL SYNC, switch None. 
to INT + position, 

(11) Move DC-AC switch to DC, None. 

(12) Couple GROUND STRAPS (A and B) to None, 
ground. 

(13) Move X1 SWP, -X%5 switch to X1 SWP, None, 

{14) Adjust INTENSITY and FOCUS switches None, 
to sharpest trace, 

(15) Adjust ViR'TICAL POSITION A and None, 
HORIZ, POSITION switches until vertical A 
trace is to first grid on left and fourd {rom 
bottom. 

(16) Adjust VERTICAL POSITION B switch None, 


until yerticot BD trace is at same position as 
yertical A trace, 


{, Ov digital vultmeter, press DVM RESET 
switch. On HYDRAULIC CONTROL pancl, 
press TEST CELL SUPPLY "A", and TEST 
CELL SUPPLY "B" switch-lights simultane- 
ously, Maasure aud reeord ball valve opening 
time on digital volimeter. 


3-21. Fuel Lead Tesl. 


a. On UTILINY NO, 2 panel, open shutoff 
valve A, 


hb, Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure ta fuel inlet port (K) as 
follows: 


{1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS ave indicates 100 +20 
psi, 


{3} Gpen and tantrol pressure with SHUT- 
OFF yaive until TEST CELL MONITOR PRES- 
SURE gage indlcales 50 (410, -0} psi. 


TEST CELL SUPPLY "A" SUPPLY light off 
and YANT light on; TEST CELL SUPPLY "B" 


SUPPLY light on and VENT light off. Ballvalye § 


opens; light 1A off and light 1B on, Digital valt- 
meter must indicate MILLISEC 001950-002950, 


None, 


None. 


MED PRESS FUEL COMPATIBLE panel pres- 
surized, 


Fue) inlet port (K) and transducer are pres- 
surized, TEST CELL MONITOR PRESSURE 
wage must indicate 50 (+19, =0) psi. 
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Section I 


R-3856-3 


Volume JI 


Procedure 


ce. bnsure thal vertical A trace Ls to firs 
grid on left and fourth from bottom, 


q& Adjust TRIGGER LEVEL switch (from 
AUTO position) until scope triggers, 


Result 


None. 


Vertical A trace moves approximately 1/2 cm 
ahove auto position trace. 


NOTE 


Trigger level of scope raust be adjusted just prlor to tesi and, once 
established, setting of TRIGGER LEVEL switch must not be changed. 


e. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure at fuel inlet port (K} as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valve. 
{2) Adjust PRESSURE REGULATOR unti! 
REG SUPPLY PRESS gage indicates zero, 
{3} Close VENT yalve, 
f, On HYDRAULIC CONTROL panel, press 


TEST CELL SUPPLY "A" and TEST CELL 
SUPPLY “5 switch-lights simultaneously, 


g Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
follows: 

{1} Close YENT and SHUTOFF valves, 


(2) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gaye indicates JOU 215 psi. 


(3) Oven SHUTOFF valve fully open. 


h. Using HIGH PRESSURE panel, apply pres- 
sure to oxidizer inlet port (R) as follows: 


M1) Close VENT and SIUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS pave indicates 300415 pai. 
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TEST CELL MONITOR PRESSURE gare indi~ 
cates zero. Fuel inlet port (K) and transducer 
depressurized, 


MED PRESS FUEL COMPATIBLE panel de- 
pressurized. 


None, 
TEST CELL SUPPLY "A" SUPPLY and TEST 
CELL SUPPLY "B" SUPPLY I{shts on; VENT 


liyht off. Ball valve closes; light 1A ou, ancl 
Hight 1B off, 


None, 


MED PRESS FUEL COMPATIBLE panel pres- 
surized. 


Fuel inlet port (K) pressurized. TEST CELL 


MONITOR PRESSURE gage must indicate 
308 +15 jasi, 


None. 


HIGH PRESSURE panel pressurized, 


R- 3896-3 


Seclion [fl 


VYolunie II 


Procedure 
{3) Open SHUTOFF valve until ful y open, 
PRESSURE REGULATOL may require adjust- 
ment te obtain result, 


NOTE 


Result 


Oxidizer inlet port R) pressurized. TEST 
CELL MONITOR PRESSURE gaye must indicate 
300 415 psi. 


The results of step i are: recorded using camera supplied with Compo- 
nents Test Console G3ldi. Refer ty instruction manual fur operalion, 


i. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" and TEST CELL 
SUPPLY "B" switch- lights simultaneo asly. 
Measure and record ball valye fuel Jead (me on 
scope camera, 


TEST CELL SUPPLY ‘A SUPPLY light off 
and VENT light on; TEST CELL SUPPLY "'B” 
SUPPLY light un and VENT light off. Ball 
valve opens; light 1A eff and light 1Boen. Fuel 
lead time must be 0.080 10. 620 second as indi- 
cated in dypical timing trace Uigure 3- 15A). 


JCM 4 10 MILLISECONDS —ae, 


F4-$-2-30 


Figure 3-15A. Gas Generator Ball Valve 
Fuel Lead Timing Trace (Typica!} 


j. Using HIGH PRESSURE panel, reduce 
pressure at oxidizer inlet port (KR) as follows: 


(t) Close SHUTOFF valve und open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zoro. 


(3) Clase VENT valve. 


k. Using MED PRESS FUEL COMPATIBLE 
pene!, reduce pressure al fuci inlet port (K) as 
follows: 


(1) Ciose SHUTOFF valve and open VENT 
valve. 


(2} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve, 


Oxidizer inlet port (R) depressurized and 
TEST CELL MONITOR PRESSURE gage indi- 
eales zeru, 


HIGH PRESSURE panel depressurized. 


None, 


Fuel inlel port (K) depressurized and TEST 
CELL MONITOR PRESSURE gage indicales 
2Oro, 


MED PRESS FUEL COMPATIBLE panel cle- 
pressurized. 


None, 
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Section [H R~3896-3 


Parapraphs 3-22 to 3-23 Volume IJ 
Procedure Resull 


(, On HIGH PRESS FUEL COMPATIBLE 
panel, ensure that the following condition exists: 


(1) SHUTOFEF valve closed aud VENT valve None. 
open. 


{2) REG SUPPLY PRESS gage indicates HIGH PRESS FUEL COMPATIBLE and HY- 
1, 100 2100 psi. DRAULIC CONTROL panels pressurized, 


3-22, Closing Time Test. 


a. On RYDHAULIC CONTROL panel, slowly PRESSURE MONITOR "B" gage must indicate 
open HIGH PRESS SHUTOFF valv2 until PRES- 900 +20 psi. ACT OPENING port (L) pressur- 
SURE MONITOR "B" page indicates 200 +20 ized and ball valve remains open, 
psi} then close SEUTOFF valve, 

b. On dipital voltmeter panel, press RESET TEST CELL SUPPLY °B" SUPPLY Hight on; 
switch, On HYDRAULIC CONTROL panel, press TEST CELL SUPPLY "A" light on and VENT 
TEST CELL SUPPLY "A" aad TEST CELL light off. Bull valve closes: lights LA on and 
SUPPLY "BH" switch-lights simultaneously. 1B off. Digital voltmeter indicate MILLISEC 
Measure and record vali valye closing time on 00140-02400, 
digital voltmeter, 

ce. On ELECTRICAL CONTROL panel, press Light 4 off. 

TEST SELECT 4 switch-light. 

d, On HIGH PRESS FUEL COMPATIBLE HIGH PRESS FUEL COMPATIBLE panel 

panel, adjust PRESSURE REGULATOR until depressurized. 


REG SUPPLY PRESS gage indicates zero, 


3-23. Aciuation Pest. 


2. On HYDRAULIC CONTROL panel, slowly PRESSURE MONITOR "'RB"” gage must indicate 
open HIGH PRESS SHUTOFF valve until PRES- §00 +10 psi, ACT C LOSING port {M) pressur- 
SURE MONITOR "B" gage indicates 500 +10 ized, and ball yalve remains closed, 


psi; then close SHUTOFF valve, 


b, Using HYDRAULIC CONTROI. panel, cycle 
i vall valve 10times andallow 15 seconds minimum 
time lapse between each actuation as follows: 
(1) Press TEST CELL SUPPLY "A" switch- Ball valve opens. Light 1A off and light 11} 
light; then press TEST CELL SUPPLY "B" on, 
switch-light. 


(2) Press TEST CELL SUPPLY "BD" switch- Ball valve closes. Light 18 off and light 1A 
light; then press ‘TEST CELL SUPPLY "A" an, 
switeh-light, 


¢, On HYD MED PRESS MONITOR panel, ACT CLOSING port (M) depressurized and ball 
open PRESSURE MONITOR "'B" shutoff vaive valve remains closed, 
until gage Indicales zero; then close valve, On 
HYDHAULIC CONTHOL panel, open HIGH 
PRESS SUUTOFF valve. 


j cA. Reduce facilily hydraulic supply pres- SUPPLY PRESSURE gaze must indicate zero. 
sure to zero, 
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R-3896-3 
Volume II 


Procedure 


d. Using HYDRAULIC CONTROL panel, 
press the following switch-lights: 


(1) TEST CELL SUPPLY "A", 
{2) HYDRAULIC SYSTEM SUPPLY. 
(3) HYDRAULIC SYSTEM BYPASS, 


e, On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 switch-light. 


f, Gn MED PRESS FUEL COMPATIBLE 
panel, close SHUTOFF valve and open VENT 
valve, 


g. On UTILITY NO, 2 panel, open shutoff 
valves Band C to depressurize accumulator, 
then close valves Band C, 


h. Close MED PRESS FUEL COMPATIALE 
panel VENT valve, 


i. Remove valve from test setup, 


j- Uf bali valve testing is terminated, install 
protective closures as outlined in paragraph 3-2, 
Pay socure equinment as autlined in paragraph 


+ 


3-24. HYDRAULIC FLOW-TEST. 


a, Make suis that Components Test Console 
Sarg ig prepared for use as outlined in figure 

b. Connect ball valve to console (figure 
3-16}. Do not connect nes to varment port 
(N) or plezometers (dotted Lines). Plug warm- 
ént port and cap open ends of piezometers. 


c, Using HYDRAULIC CONTROL panel, 
perform the following: 


{1} Close HIGH PRESS SHUTOFF and 
MED PRESS SHUTOFF valves. 


(2) Press TEST CELL SUPPLY “A"’ 
switch-ll_eht, 


(3) Press HYDRAULIC SYSTEM SUPPLY 
awitch-llght, 


(4} Press HYDRAULIC SYSTEM BYPASS 
switeh-light, 


Section II 
Paragraph 3-24 


Result 


VENT light on and SUPPLY light off. 
CLOSE light on and OPEN light off, 
OPEN Hight on and CLOSE light off. 
Lights 1 and 1A off. 


None, 


Accumulalor depressurized. 


None. 


None. 


None, 


None. 


None. 


None, 


SUPPLY light on. 


OPEN light on, 


CLCSE light on. 
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Yolutne II 
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Figure 3-16. Gas Generator Ball Valve Hydraulic Flow-Test Setup 


Procedure 


{5} Press FLOW MONITOR SHUTOFF 
switch-light. 


d. Using DIGITAL VOLTME'TER panel, 
move the following switches: 


Result 
OPEN light on. 


(1) STORE/DISPLAY DURING COUNT None. 
switch te STORE, 
(2) RANGE awitch to 100 y. Non. 
(3) FUNCTION switch to FREQ. None. 
{4) ATTENUATION gwitch to midpoaition- None. 
(Readiuatment may be necessar during teat to 
obtain conslylent readings. Refer to digital 
voltmeter manual. ) 
(5) SAMPLE RATE switch to STOP. None. 
(6) SAMPLE PERIOD switch to 1.06 SEC. None. 


e, ON ELECTRICAL CONTROL panet, 
press TEST SELECT 7 switch-light. 


Light 7 on. 
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R-3996-3 
Volinie II 


Procedure 
3-25. Piston Oritice Flow-Test. 

a. Slowly upply facility hydrauiie supply pres- 
gure until SUPPLY PRESSURE gage indicates 
1,800 150 psi. 

uA. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON. 
TROL panel as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1, 800 1200 
psi. 


b. On EYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES- 
SURF MONITOR "DB" gage indicates 1, 500 230 
psi; then close SHUTOFF valye, 


c, On ELECTRICAL CONTHOL panel, press 
TEST SELECT 1 switch-light, 


cd. On digifal valtmeter panel, press RESET 
switch; then measure and record flowrate at 
ACT OPENING port {L). 


e. On HIGH PRESS FURL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage Indicates zera., 


[, On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve until PRESSURE 
MONITOR "B"' gage indicates zero. 


3-26, Actuator Pressure Drop Test, 


a. Ensure that SYSTEM PRESSURIZED light 
is pi then change test setup as follows ({flgure 
3-16): 


{1} Discvanéct line at ACT OPENING port 
{L) and connect it to warment port (N). Plug 
ACT OPENING port (L). 


(2) Connect lines from piezometers to 
4 P HYD MON UPSTRM INLET and A PHYD 
MON DNSTRM INLET, 


b, Uslyg digital voltmeter panel, perform 
the following: 


(1) Move STORE/DISPLAY DURING 
COUNT switch to DISPLAY, 


(2) Move SAMPLE RATE awitch ta 
VERTICAL, 


Section Il 
Paragraphs 3-25 to 3-26 


Result 


SUPPLY PRESSURE gage must inlicate 
1, 800 +50 psi. 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR "'B" gage must indicate 
1,500 +30 psi. ACT CLOSING port (M} pres- 
surized and ball valve closes. 


Lights 1 and 1A on. 


Fiowrate at ACT GPENING port (L} must’ : 
0,4 40. 2 gpin, 


HIGH PRESS FUEL COMPATIBLE panel 
depressurlzed, 


AC’ CLOSING port (M)} depressurized nd be'l 
valve remains closed. 


None. 


None. 


None, 
None. 
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Section MI 


R- 3896-3 


Volume [1 


Procedure 
(a) Press RESET switeh. 


¢. On HYDRAULIC CONTROL panel, viase 
HiGhHl PRESS SHUTOFF valve. 


ad. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as [uilows: 


(1} Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR uniil 
REG SUPPLY PRESS gaye Indicates 400 +100 
SL 


e. On HYDRAULIC CONTROL janet, slowly 
ope. HIGH PRESS SUUTOFF valve te establish 
a flowrate of $5.0 £0. Ll gpm through warment 
passage as (ndimated on digital voltmeter; then 
close HIGH PRESS SHUTOFF valve, Record 
flowrate, 


i, Measure and recofd pressure drop as 
indicated un DIFFERENTIAL PRESSURE gage, 


g. On KRIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


h. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve until PRESSURE 
MONITOR "B" gage indicates zvru, 


hA, Reduce facility hydraulic supply pres- 
sure to zero. 


i. Using HYDRAULIC CONTROL panel, per- 
form the foulowing: 


(1) Press FLOW MONITOR SHUTOFF 
switch. light. 


(2) Press HYDRAULIC SYSTEM BYPASS 
switeh- lkght. 


{3) Press HYDRAULIC SYSTEM SUPPLY 
switche light. 


{4) Press TEST CELL SUPPLY "A" 
dawileh-Light, 


(5) Close HIGH PRESS SHUTOFF yalve. 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 and 7 switch-Lights. 
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Result 


None, 


None. 


None. 


IIIGH PRESS FUEL COMPATIBLE anil thY- 
DRAULIC CONTROL panels pressurized, 


PRESSURE MONITOR “B" gage must indicate 
160 psi minimum. ACT CLOSING port (M) 
pressurized and balk valve remains closed, 


Pressure drop inust not exceed Su psi. 


HiGH PRESS FUEL COMPATIBLE panel 
depressurized. 


ACT CLOSING purt (M)} depressurized and ball 
valve remains closed. Digilal volimeter staps 
indicating flow, 


SUPPLY PRESSURE page must indicate zero. 


CLOSE light on. 
OPEN light on. 
CLOSE light on. 
VENT light on. 


None. 


Lights 1, 14, and ? off. 


R-3896-9 
Volume Il 


Procedure 


k. Remove valve from test setup, 


1, if ball valve testing is terminated, install 
protective closures aa outlined in paragraph 
3-2, and secure equipment os autlined Ln 
paragraph 3-35. 
3-27. CRYOGENIC AND AMBIENT LEAK-TEST. 


a. Make gure that Components Tcat Consale 
G3141 is prepared for use as outlined in ilgure 
3-10. 


b. Prepare Cryogenic Supply Unit G3146 for 
use as outlined in R-3896-5, but fi] tank with 
Hquid nitrogen. 


e, Connect ball yalve tou components test 
console (figure 3-17). Position pressure gage 
(installed on cryogenic supply unit) so it can 
be monitored through test celt window, Install 
relief valves used in liquid nitrogen nes with 
éufliclent ine length so that valve does not 
come in contact with liquid nitregen. 


None. 
None. 


None. 


None. 


None. 


CAUTION 


Section LI 
Paragraph 3-27 


Resuit 


During all cold-tests, hydraulic fluw through the actuator must be 


maintatned, te prevent freazing of O-ring. 


d. Using HYDRAULIC CONTROL panel, per- 
form the fallowing: 


(1) Cigse HIGII PRESS SHUTOFF "nd 
MED PRESS SHUTOFF valves, 


(2) Press TEST CELL SUPPLY "A" 
switch-light. 


(3) Press ITYDRAULIC SYSTEM SUPPLY 
switeh-light, 


(4) Press HYDRAULIC SYSTEM BY 7?ASS 
switch-light. 


dA. Slowly apply facility hydraulic supply 
preasare until SUPPLY PRESSURE gage indi- 
cates 2,200 450 pel, 


¢. Using HIGH PRESS FUEL COMPATIBLE 

pancl, apply pressure tu HYDRAULIC CONTROL 
panel aa follows; 

(1) Close SHUTOFF valve and open VENT 
valve, 

(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESB gage indicates 2,400 1200 
psi. 


None, 


SUPPLY light on, 


OPEN light on. 


CLOSE light on. 


SUPPLY PRESSURE gage must inclicate 


2,200 +50 pal. 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 


DRAULIC CONTROL panels presaurized. 
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Sectton III R-3806-3 
Volume IT 
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Figure 3-17. Gas Generator Ball Valve Cryogenic and Ambient Leak-Test Setuy; 
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R-3396-3 
Volume If 


Procedure 


{, Using HYDRAULIC CONTROL panel, 
slowly open HIGH PRESS SHUTOFF vaive untill 
PRESSURE MONITOR "A" gage indicates 
2,000 440 pei, then close valve, 


g. On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 switch-light. 


Section ff 
Paragraph 3-28 
Rasult 
ACT CLOSING port (M) pressurized ane ball 


valve clases. PRESSURE MONITOR "A" gage 
must indlcate 2,000 240 psi, 


Lights 1 and 1A on. 


WARNING 


Ensure that valves on utility panel are closed, If valves are lelt 
epen, Uquid nitrogen can flow through utility panel, 


3-28. Low-' emperatuie Chiil-Down. 


a, Qpen hand valves at cryogenic supply unit 
LN, OUTLET and LN, RETURN ports, 


b. Using LNg TANK PRESSURE panel, apply 
pressure to eryogenle supply unit as follows; 


(i) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 150 420 
pal. 


(3) Open and control pressure with SHUT- 
OFF valve untll cryogenic supply unit pressure 
Kage indicates pressure (100 psi maximum). 


ce, Maintain liquid nitrogen fiow at lowest 
pressure (100 psiy maximum) unti} ball valve 
ig chilled and Hquid flows through instrumenta- 
tion port {A) for 20 (+5, -0} minutes. 


None. 


None. 


LNg TANK PRESSURE panel pressurized. 


Cryogenic: supply unlt pressure gage must 
indicate 100 psi maximum. Liquid nitrogen 
Supp. ied to oxidizer inlet port (R) and bali 
valve starts te chill, 


Rall valve chilfed. 


NOTE 


Flow llquid nitrogen at lowest possible pressure, to avold exhaurt- 
ing supply before completing test, 


d. Using LNg TANK PRE&SSURF panel, close 
SHUTOFF valve and adjust PRESSURE REGU- 
LATOR until REG SUPPLY PRESS gage Indi- 
eptes £90 +20 pat; then open VENT valve. 


ée, Close hand valve at cryogenic supply unit 
LNg RETURN port when gage Indicates less 
than 30 psi. 


f. Gn PLOW/A P MONITOR panel, close 
TEST CELL MONITOR PRESSURE gage VENT 
yalye and open SHUTOFF valve, 


Pressure to G3146 is shut off and LNg TANK 
PRESSURE panel remains pressurized, Pres- 
gure decresxses as liguld nitrogen continues to 
flow, 


Liquid nitrogen flow stops, 


{EST CELL MONITOR PRESSURE gage must 
indicate 30 psi maximum, 
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Sectlon 
Paragraph 3-29 


Procedure 


R-3896-3 
VYelume IT 


Result 


3-29. Oxidizer Shaft Seals Low-Temperature Leak-Test. 


a. On LN» TANK PRESSURE panel, open 
and control pressure with SHUTCFF valve until 
TEST CELL MONITOR PRESSURE gaye indi~ 
cates 30 45 psi. 


b. Open UTILITY NO. 1 valves C and A} 
then measure leakage from oxidizer vent port 
(D) and oxidizer outlet port (C} at outlets 1C 
and 1A, 


ec, Using LNp TANK PRESSURE panel, open 
and control pressure with SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gago indi-~ 
cates 85 45 psi; then repeat leak-test in step b, 


d, Using LNg TANK PRESSURE panel, open 
and control pressure with SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 100 +5 psi; then repeat leak-test in slep b, 


e. Using LNg TANK PRESSURE panel, re- 
duce pressure at oxidizer inlet port (R) as 
follows: 


(f) Close SHUTOFF valve and apen VENT 
valve. 

(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


f, Close UTILITY NO, t shutoff valyos A 
and C. 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 +5 psi. Oxidizer inlet port (R) 
pressurized, 


Maximum allowable leakage from each port {s 
20 scim. 


TEST CELL MONITOR PRESSURE yage must 
indicate 85+5 psi. Same result a8 step bk. 


TEST CELL MONITOR PRESSURE gaye oust 
indicate 100 +6 psi. Same result as step b. 


Oxidizer inlet port (R) dépressurized, TEST 
CELL MONITOR PRESSURE gage must indl- 
cate zero, 


LN» TANK PRESSURE panel depressurlzed. 


None, 


WARNING 


Shutoff valves & and C must be closed before proceeding with test. 
If valves are leit open, liquid nitrogén can flow through utility 


panel, 


g. Press HYDRAULIC CONTROL panel 
TEST CELL SUPPLY "A" switch-light; then 
press ‘TEST CELL SUPPLY "B" switch-Light. 


h, Open hand valve at LNo RETURN port 


and open hand valve Letween instrumentation 
port (A) and oxidizer outlet port (C), 


3-48 Cheage No. 4~ 6 December 1666 


ACT CLOSING port {M) depressurized, ACT 
OPENING port (L) pressurized, and ball valve 
opens. Light 1A off and light 1B on. 


None. 


R-3806-3 


Section TIE 


Volume Il 


Procedure 


i. Using LNg TANK PRESSURE panel, apply 
pressure to cryogenic supply unit as follows: 


(1} Close VENT and SHUTOFF valves, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS yage indicates 150 420 pst. 


(3) Open and control pressure with SHUT- 
OFF valve until cryogenic supply unit pressure 
gage indicates pressure (100 psi maxinium). 


J. Maintain liquicl nitrogen flow at luwest 
preasure (100 psig maximum) until ball valve 
is chilled and liquid flaws through oxidizer 
outlet port (C), 


NOTE 


Result 


None. 
LNg TANK PRESSURE panel pressurized, 
Cryopvenle supply unit pressure page must jndi- 


cate 100 psi maximum, Liquid nitrogen supplicd 
to oxidizer inlet port (R) and Wall valve starts 


Ball valve chilled, 


Flow liquid nitrogen at lowest pussible pressure, to avoid exhaust- 


ing supply before completing test. 


k, On FLOW/S P MONITOR panel, clase 
TEST CELL MONITOR PRESSURE gage SHUT- 
OFF valve and open VENT valve. 


1, Close hand valves at LN, RETURN port 
and LNg OUTLET port. 


m, Using LNg TANK PRESSURE panel, 
reduce pressure te cryogenic suppiy unit as 
follows: 


{1) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


no. Using HIGH PRESSURE panel, apply pres- 
sure to oxidizer inlet port (R} as follows; 


(1) Close VENT and SHUTOFF valvea. 


(2} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage Indicates 2, 200 +200 
psi. 


(3) Open and control preasure with SHUT- 
OFF valve until PRESSURE monitor gage indi- 
eales 1, 800 240 psi. 


TEST CELL MONITOR PRESSURE sae indi- 
cates zero, 


Liquid nitrogen supply te oxidizer inlet port 
{R) shut off, 


Cryogenic supply unit depressurized, 


LNg TANK PRESSURE pane! depressurized, 


None. 
HIGH PRESSURE panel presaurized, 
PRESSURE monitor gage must indicate 1,800 


+40 psi. Oxidizer inlet port (R) pressurized, 


Change No. 20 - 19 May 1971 3-49 


Section MI 
Paratraph 3-30 
Procedure 
o. Open UTILITY NO, 1 valve C: then men- 
sure leakage {ram oxidizer vent port (D) at 


outlet 1C, 


p. Using HIGH PRESSURE panel, reduce 
pressure to oxidizer intel port (R) as follows: 


(1) Close SHUTOFF valve, 


{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates zero. 


(3) Open VENT valve until PRESSURE 
monitor gaye indicates zero, 


q. Open hand valve at LNg RETURN port. 
3-30. Return to Room Temperature. 

a. On UTILITY panel NO. 2, connect a line 
helween outlets 2C and 2D, and open valves C 
and D,. 


b. Close HIGH PRMSSURE FUEL COMPAT+ 
IBLE panel VENI valve, 


c. Using MED PRESS FUEL COMPATIBLE 
panel, flow gaseous nitrogen through fuel side 
of ball yalve as follows; 

(1} Close VENT and SHUTOFF vaives. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PIV.SS page indicates 8¢ +20 psi. 


(3) Open SHUTOFF valve until fully open. 
d. Using LOW PRESSURE panel, flow gaseous 
nitrugen throw,h oxidizer side of ball valve aa 
follows: 


{1) Clase YENT and SHU'TOFF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPP'.Y PRESS gage indicates 60 120 psi. 


(3) Open SHUTOFF valve until fully open. 
e. Continue steps c and d until ball valve 


returns to ambient temperature. 


3-50 Change No, 4° 6 Denember 1986 


R-3a96-d 
Volume IT 


Hesuit 


Mextmunt allowable leakage is 20 sciin, 


None, 


HIGH PRESSURE panel depressurized, 


Oxidizer inlet port (R) depressurized. PRES- 


SURE monitor page must indicate zera. 


None. 


None. 


None, 


None, 


MED PRESS FUFL. COMPATIBLE panel pres- 
surized. 


Gaseous nitrogen lows through fuel side of 
ball valve, 


None, 

LOW PRESSURE panel pressurized, 
Gaseous nitrogen flows through oxidizer side 
of ball valve, 


Noue. 


He 3896-3 
Volume 


Procedure 
f. Using MED PRESS FUEL COMPATIPLE 


panel, reduce iiow ot gas¢ous nitropen through 
{uel side of ball valve as follows: 


(1) Close SHUTOFEF yvalye and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates zero, 


g. Using LOW PRESSURE panel, retuce 
flow of waseous nitrogen through oxidizer side 
of ball valve as follows: 


(1) Cinse SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
RUG SUPPLY PRES gage indicates zero. 


h, Close UTILITY NO. 2 valves C and D; 
then remove line from outlets 2C and 2D, 


1, Close the following hand valves: 
{t) LN9g OUTLET. 
(2) LNg RETURN. 


(3) Between instrumentation port (A} and 
oxidizer oullet port (C). 


J) Press HYDRAULIC CONTROL panel 
TEST CELL SUPPL | ‘'B" switch-light; then 
press TEST CELL SUPPLY "A" switch-light. 


k, Reduee facility hydraulic supply pressure 
to 2ern. 


Section HI 
Paragraph 3-31 


Result 


Gaseous nitrogen flow stops, 


MED PRESS FURL COMPATIBLE panel de~ 
pressurizing, 


Gaseous nitroyen flaw stops, 


LOW PRESSUT panel depressurized. 


None, 


Nune. 


ACT OPENING port (L} depreasurized, ACT 
CLOSING port (M) pressurized and ball valve 
cluses. Light 18 off and Hght 1A on. 


SUPPLY VRESSURE gage must indicate zero. 


3-31. Oxidizer Seals Ambient Leak-Test far Valves 308688 and 309110. 


a. On FLOWA P MONITOR panel, close 
TEST CELL MONICSOR PRESSURE VENT vaive 
and open SHUTOFF valve. 


b. Using LOW PRESSURE panel, apply pres- 


sure to oxidizer intet port (R) as follows: 

(1) Close VENT and SHUTOFF valves. 

(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 150 +20 
psi. 

(3) Open and control pressure with SHUT- 


OFF valve antit TEST CELL MONITOR PRES- 
SURE page indicates 30 +5 psi. 


None. 


None. 


LOW PRESSURE panel pressurized. 


Oaxidizur Wilet port (R) pressurized. 'r EST 
CELL MONITOR PRESSURE gage must indi- 
cate 30 16 pai. 


Change No. 18 - 10 September 1970 3-51 


Section {1 


R-3896-3 


Volume If 


Procedure 


¢, Open UTILITY NO, 1 valves € and A; 
then measure leakage from oxidizer veut port 
(D) and oxidizer outlet port (C) at outlets 1C 
and 14. 


ch Using lenk-test compound (MIL,-L-255 57), 
check for leakage at joint between oxidizer 
housing and aciuatar housing, 


e. On LOW PRESSURE panel, open and eon- 
trol pressure with SEUTOFF valve until] TEST 
CELL MONITOR PRESSURE pape indicates 
100 +5 psi; then repeat leak-Llest in steps ¢ aud 
al, 


f, On LOW PRESSUL{E panel, close SHUT- 
OFF valve; then adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gaye indicates zero, 


g. Ou FLOW/A P MONITOR panel, close 
TEST CELL MONITOR PRESSURE gaze SHUT - 
OFF valve; then ope VENT vitvye. 


h, Using HIGH PRESSURE panel, apply 
pressur’é to oxidizer inlet port (It) as follows: 


(i) Close VENT and SHUTOFF yailves, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2, 200 +200 
psi. 


(3) Open and control pressure with SHUT- 
OFF yalve until PRESSURE monitor gage indi- 
cates 1,000 220 psi. 


1. Repeat leak-test In step ec, 
j. Using ieak-test compound (MIL«L= 25567), 


check for leakage at joint hetween oxidizer 
housing and actuator housing, 


NOTE 


Result 


Maximum allowable leakage from each port ig 
10 scim. 


No leakage (bubble formation) is allowable. 


TEST CELL MONITOR PRESSURE gape must 
inctiente 100 +3 psi. Same résults us in steps 
ec and d, 


Pressure to oxidizer inlet port (it) shut off, 


None. 


avone, 


TUG! PRESSURE panel pressurized. 


Oxidizer inlet port (I) pressurized. PRES- 
URE monitor page must indicate 1,000 420 

pst. 

Same result as slep ec. 


Fuzz leakige is allowable, 


Fuzz leakage is the formation of leak-test compound bubbles that 
do not exhibit growth for a period of 5 minutes. 


k, On HIGH PRESSURE panel, open and 
contra] pressure with SHUTOFF yalye until 
PRESSURE monitor gage indicales 1, 275 +25 
psi; then repeat leak-test in step }. 


3-52 Change No, 4 - 6 December 1966 


PRESSURE MONITOR gage must indicate 
1,275 225 psi. Same result ag in step j. 


N- 3896-3 Sectha 
Volume II h 3- 


Procedure 


1, On HIGH PRESSURE panel, open and cone 
trol pressure with SHUTOFF yalve until PieSs- 
SURE nionilor gage indicates 1,800 +40 psi: 
then repeat leak-test in step ¢, 


nm. Using HIGH PRESSURE panel, reduce 
pressure tn oxidizer inlet port (Ras follows: 


(1) Close SHUTOFF vaive and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR untll 
REG SUPPLY PRESS yave indicates zera. 


(2) Close VENT valve, 


a, Disconnect line and fitting from GO5 
instrumentation port (A); then install plug (87) 
and seal (88) in port (A). Torque plug to 
240 +10 Ineh-pounds. Plug apen line. 


b. On FLOW/A P MONITOR panel, cluse 
TEST CELL MONITOR PRESSURE VENT vulve 
and opon SHUTOFF valve. 


ec. Using LOW PRESSURE panel, apply pres- 
sure to oxidizer inlet port (R) as follows: 


(1) Close VENT and SHUTOFF valves, 


{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage Indicates 150 +20 psi. 


(3) Open ane control pressure with SHUT- 
OFF valys until TEST CELL MONITOR PRES- 
SURE gage indicates 30 +5 pai, 


d. Open JEILITY NG. 1 valves C and A; then 
measure leakage froin oxidlzer vent port (D) 
and oxidizer outlet port (C) al outlets 10 and 
1A. 


e. Using leak-test compound (MYL-L-26567), 
check for leakage at jolnt between oxidizer hous- 
ing and actuator housing and at plug (87) installed 
'n GOS instrumentation port (A). 


f. On LOW PRESSURE panel, open and con- 
trol pressure with SHUTOFF valve until TEST 
CELL MONITOR PRESSURES gage indicates 
100 +6 psi. 


n Ii 
Paragrap S1A 


Result 


PRESSURE inonitor gage must indicate 1, ACU 
240 psi, Same result a3 in step c. 


Oxidizer inlet port {R) depressurized, 
HIGH PRESSURE panel depressurized. 


None, 


None. 


Nance. 


None. 


LOW PRESSURE panel pressurlzed, 


Oxidizer inlet port (R) pressurized, TEST 
CELL MONITOR PRESSURE gage must indicate 
30 +5 psi, 


Maximum allowable loqkage from each port is 
10 scim. 


No leakage (bubble formation) is allowable al 
either jocation. 


Oxidizer inlet port (R) pressurized. TEST 
CELL MONITOR PRESSUKE gage must indicate 
100 +5 pal. 


Change No. 11 - 28 February 1968 3~ 624, 


Section i 


R- 3896-3 


Yolume If 


Procedure 


g. Repeal steps dande 


h, On LOW PRESSURE panel, close SHUT- 
OFF valve; then adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gare incheates zera, 


i, On FLOW/AP MONITOR panel, close 
TEST CELL MONITOR PRESSURE gage SHUT- 
OFF valve; then open VENT valyc. 


j. Using KIGH PRESSURE pancl, apply pees- 
sure te oxidizer inlet port (R} as follows: 


(1) Close VENT and SHUTOFF valves. 


(2) Adpist PRESSURE REGULATOR 
untll REG SUPPLY PRESS pave indicates 
%, 200 +200 psi. 


(3} Open and control pressure with SHUT- 
OFF valve until PRESSURE monitor gage indi- 
cates 1,000 +20 psi. 


k. Repeat steps d andl e. 


1. On HIGH PRESSURE panel, open and 
contral pressure wlth SHUFOFF valve until 
PRESSURE monitor gage indicates 1,800 +40 
psi. 


In. Repeat steps d and e. 


3-52B Change No, 12 - 29 February [#68 


Feel 


Same results as in steps d and e. 


Pressure to ozidizer inlet part (IR) shut off, 


None. 


None, 


H1GH PRESSURE panel pressurized. 


Oxidizer inlet port (R) pressurized. PRE&S- 
SURE monitor gauge must indicate 1,000,20 
pel. 


Same results ag in steps dando. 


FRESSURE monitor gage niwust indicate 
1,800 +40 psi. 


Same results as in steps d and e, 


R-3896-3 Sectlon il 
Yolume JI Paragraph 4-32 


Procedure 


n. Using HIGH PRESSURE panet, reduce 
pressure to oxidizer inlet port (R) as fullows; 


(1) Close SHUTOFF yalve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gaye iidtentes zero. 


{3} Clase VENT valve. 


3-32. Fuel Seals Anibient Leak-Tust, 

a. Usiag MED PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel Inlet port (K) as 
follows: 


(1) Close VENT and SHUTOFF valves. 


(2) Adjust PRESSURE REGULATOR untill 
REG SUPPLY PRESS gage indicates 30 15 pail, 


{3) Open SHUTOFF valve. 


b, Open UTILITY NO. 2 yalvcs Band C then 
Inensure leakage a8 follows: 


{t) Fuel vent port (G) at outlet 2B. Use 
teak-test compound. 


{2) Fuel outlet port (H) at outlet 2c, 


{3) Joint between fuel housing and actuator 
housing, Use leak-test compound, 


(4) JInint between fuel housing and fuel 
outlet port retainer. Use leak-test compound. 


c. On MED PRESS FUEL COMPATIBLE 
panel PRESSURE REGULATOR, increase 
pressure until REG SUPPLY PRESS gage indl- 
cates 100 +9 psi. 


d. Repeat leak-test in atep b, 


ce. On MED PRESS FUEL COMPATIBLE 
panel, close SHUTOFF valve; then adjust PRES- 
SURE REGULATOR until REG SUPPLY 2RESS 
gage indirates 7ern. 


Regul! 


Oxidizer inlet port (IR) depressurized, 


HIGH PRESSURE pancl depreasurizer. 


None. 


None. 


MED PRESS FUEL COMPATIBLE pancl pres- 
Surized, 


Fuel tnlet port (K) pressurized, 


No leakage (bubble formation) is allowable. 


Maximum allowable leakage ic 20 scim. 


No leakage (bubble formation) is allowable. 
No leakage {bubble formation) 1g allowable. 


Fuel inlet port (K) pressure ipcrcaged. 


Saine result as in atep b. 


Pressure to fuel inlet port (K} shut off. 


Change No. 11 - 29 February 1868 3-53 


Section {It 


R-3898-3 


Yolume H 


Procedure 


f, Using WIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to fuel inlet port (K) as 
follows: 


(1) Close VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates less than 
1, 000 psi. 


(3) Adjust PRESSURE REGULA‘TOR witil 
REG SUPPLY PRESS page tndlentes t,075 4 20 
psi. 


(4) Open SHUTOFF valve, 
g. Repeat leak-test in step b. 


h Ensure that a sufficient amount of leak- 
test compauid is applied at joint between fuel 
housing and achwator housing and between myel 
housing and fuel outlet port retainer, 


i. On WIGH PRESS FUEL COMPATIBLE 
panel PRESSURE REGULATOR, itiercase pres- 
sure unlil REG SUPPLY PRESS page [dkcates 
2,070 +40 psi, Maintain pressure for a mihi- 
mum of 5 minutes, 


j. Measure leakage at UTILITY NO, 2 panel 
as follows: 


(1) Fuel vent port (G) at outlet 2B, Use 
leak-test compound. 


(2) Fuel outlet port (H) at outlet 2C. 


k. Using HIGH PRESSURE FUEL COMPAT- 
IBLE panel, reduee pressure at fuel inlet port 
(K} as follows: 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage Indicates 1,075 120 
psi. 


(3) Close VENT yvalye and open SHUTOFF 
valve, 


1, Check joint between fuel housing and actu- 


ator housing and between fyel housing and [yel 
ouilel port retainer for bubble formation, 


3-54 Change Nv. 4 - 6 December 1966 


Result 


None, 
HIGH PRESS FUEL COMPATIBLE panel pres- 


sure reduced. 


HIGH PRESS FULL COMPATIBLE panel pres- 
surized, 


Fuel lotet port (K) pressurized, 
Same result rs fh staph, 


None, 


Fuel lnlet port (K) pressure increased. 


No leakage (bubbic formation) is atlowabic. 


Maalmum altowalHte leakape ts 20 scim. 


Fuel inlet port (K) depressurized. 


HIGH PRESSURE FUEL COMPATIBLE panel 
pressure reduced. 


Fwel inlet port (K) pressurized. 


No leakage (bubble formation) is allowable at 
Olther joint. 


R-3896-3 
Volume I 


Procedure 


m,. Using HIGH PRESS FUEL COMPATMLE 
panel, reduce pressura at fuel trlet port (K) as 
fallows: 


(l} Close SHUTPOFY yalve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR unt‘! 
REG SUPPLY PRESS gage indicates zero, 


n, Clase UTILITY NO, 2 shutoff valves, 


3-33, Inboard Senl Ambient Leak-Toest, 


a, Disconnect line ut PNEU LOW PRESS 
OUTLET; then connect a tee fitking anda line 
fram ball yalve actuator housing vent port (£) 
to PNEU LOW PRESS GUTLET. Crp open 
linus. Install a hand valve in open éind of tee. 


b, Using LOW PRESSURE panel, apply pres- 
sure to actuator houstug vent port fe) as fol- 
lows: 

{1} Close VENT and SHUTOFF valves, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage inlcates 3045 past, 


(3) Open SHUTOFF vaive. 
¢, Open UTILITY NO, 1 valve C and 
UTILITY NO, 2 valve B; then measure leakaye 
as follows: 
{1} Oxidiszer vent port (D) at outlet 1C. 


(2) Fuel vent port (G) at outlet 2B. Use 
leak-test campound, 


{3} Joint between actuator housing and 
position switch cover. Use leak-test compound, 


(4) Joint between position switch and post- 
tion switch cover, Use leak-test compound, 


(5) Actuator vent port (P}, Use leak-test 
compound, 


d, Using LOW PRESSURE panel, reduce 
pressure at actuator houslig vent port (E) 
as fullows: 


(1) Close SHUTOFF valve, 


Section IT 
Paragraph 4-33 


Result 


Fue! inlet port (K} depreasurized, 
LiIGIH PRESS FUEL COMPATIBLE panel de~ 
pressurized, 


None. 


None, 


None. 


LOW PRESSURE panel pressurized, 


Actuator hausing vent port (E) pressurized, 


Maximum allowable leakage ls 10 scim. 


No leakage (bubble formation) is allowable, 
No leakaye (bubble fermiation) is allowable. 
No leakage (bubble formation) is allowable. 


No leakage {lubble formation) 1s allowabis. 


None, 


Change No. 4 = 6 December 1966 3-55 


Seetian II 
Paragraph 3-34 


Procedure 


(2} Open hand vaive at port (2). 


(3) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


a, Slowly apply facility hydraulic supply 
pressure until SUPPLY PRESSURE gage indi- 
cates 2,200 150 psi, 


b, Using HIGH PRESS FUE] COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel! as follows: 


(1) Clase SHUTOF # valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicale 2, 400 +200 
psi. 


c. Using HYDRAULIC CONTROL pancl, 
slowly open HIGH PRESS SHUTOFF valve unth 
PRESSURE MONTPOR "A" gage indicates 
t, 500 130 psi; then close valve. 


i. Pross HYDRA VLIC CONTROL panei 
TEST CELL SUPPLY "A" switeh- light} then 
press ‘TEST CELL SUPPLY "B" switeh- light. 


e, Check for fluld leakage at acluator vent 
port (P). 


(. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve untill PRES- 
SURE MONITOR "A" gage indicates 2,000 440 
psi; then cluse valye. Maintain pressure for 
2 minimum of 5 minutes. 


g. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves. 


he. On HYDRAULIC CONTROL panel, slowly 
apen MEI) PRESS SHUTOFF valve until PRES- 
SURE MONITOR "A" gage indicates 1,900 +30 
psi; then clase valve. 


{. Check for NMuid leakage at actuator yent 
port (P). 


j. Press HYDRAULIC CONTROL panel 
TEST CULL SUPPLY "A" swilch-light 


k. Cheek for fluid loukage at junction of 
aclualar housing and actuator housing end cap. 


3-56 Change No, 11 - 29 February 1968 


T= 3896-3 
Volume II 


Hesull 


Actnator housing vent port (Ue) depressurized, 
LOW PRESSURE panel dcepressurized. 


SUPPLY PRESSURE gage must. indicate 
2,200 450 psi. 


Nune, 


Hivli PRESS FUEL COMPATIBLE and HY¥- 
DRAULIC CONTROL panels pressurized. 


ACT CLOSING port (M) pressurized and ball 
valve yenining closed. PRESSURE MONITOR 
“A“ page must indicate 1, 500 +30 psi. 


ACT CLOSING port (M} depresaurized. ACT 
OPENING port (L) pressurized and ball valve 
opens. Light 1A off and light 1B on. 


No fluid lowkage ts allowable. 


ACT OPENING port (L) pressure increased 
and ball valve remains open, PRESSURE 
MONITOR "A" gage must indicate 2,000 140 
psi, 


None. 


ACT OPENING port (L) pressure reduced, 


No fluid lenkage is allowable, 


ACT CLGSING PORT (M) pressurized and 
ACT OPENING port (L) remains pressurized. 


No fluld leakage is allowable. 


R-3B95~3 


Section IE 


Votume II 


Procedure 
pat te bd 2 


L. On HYDRAULIC CONTROL panel, stowly 
apen HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "A" gage indicates 2,000 +40 


psi; then cloge valve. Maintain pressure for a 
minimum of 5 minutes. 


m. On HYDRAULIC CONTAOL panel, slowly 
open MED PRESS ShUTOFF valye until PRES- 
SURE MONITOR "A" gage indicates 1,300 +30 
pai. 


n. Check for fluld leakage at actuator vent 
port (BP). 


o. Pyess HYDRAULIC CONTROL panel 
TEST CELL SUPPLY "B" swilch-light; then 
press TEST CELL SUPPI.¥ "A" awitch-ight 
after ball vatve is closed. 


2» On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
EG SUPPLY PRESS gage indicates zero, 


- On KYDRAULIC CONTROL panel, open 
MEP PRESS SHUTOFF valve. 


r. On HYD HIGH PRESS MONITOR panel, 
open PRESSURE MONITOR “A” shutoff valve 
wuttl gage indicatea zero; then clago yalve. 


rA. fteduce facility hydrauiie supply pres- 
sure to erg, 


s. Using HYDRAULIC CONTROL panol, 
perform the following: 


(1) Close MED PRESS SHUTOFF valve. 


(2) Press HYDRAULIC SYSTEM BYPASS 
awltea-lght. 


(3) Preas HYDRAULIC SYSTEM SUPPLY 
awitch-light. 


t. On MED PRESS FURL COMPATIBLE 
panel, close SHUTOFF and VENT valves. 


Result 


ACT OPENING port {L) and ACT CLOSING 
port (M) pressures inercaged. 


ACT CLOSING port (M} and ACT OPENING 
port (L} pressure reduced. 
No fluid loakige {a allowable. 


Ball valve clogea and ACT OPENING port (L)} 
and ACT CLOSING part (M) depressurized. 
Light 1B off and light LA on. 


HIGH PRESS FUEL, COMPATIGLE pancl de- 
pressurized. 


HYDRAULIC CONTROL panel depresaurized, 


PRESSURE MONITOR “A"' gage must indicate 
zero. 


SUPPLY PRESSURE gage must indicate zero, 


None, 
OPEN light on. 


CLOSE light on. 


Nano. 


WARNING 


The following procedure uses cleaning compound, which is 
volatile. Use in a well-ventilated area since the vapors dis- 
place the oxygen in the alr, resulting in suffocation. 


tA. Remove all leak-test compound from 
alate and fittinga with a clean, dry cloth, or 
y flushing inaccessible areas with cleaning 
compound (MIL-C-8130 ). 


4. Remove ball valye from test setud; than None. 
drain and purge contrai ond recirculating pas- 
sages with gaseous nitrogen. Install protective 
clogures. Refer to paragreph 3-2. Secure 
equipment ag outlined in paragraph 3-35. 
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Section II 
Paragraphs 3-35 to 3-44 


3-35, SECURING TEST EQUIPMENT, 


3-36. After ball valve testing Is completed and 
valve is removed from test selup, secure equip- 
ment as follows: 


a. Reduce facility gaseous nitrogen and 
helium pressure to zero. 


b, On PNEU SOURCE CONTKOL panel, 
close gareuus nitrogen SHUTOFF valve. 


¢c. On SYSTOMSUPPLY pane}, close gasc- 
ous nitrogen SHUTCFF valve and helium SHUT- 
OFF yalye; then open VENT yalye. 


d, On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT vilves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure, 


e, Close all shutoff valves, regulators, 
and ulilily valves, 


f. Make sure all pressure gages indicate 
zero; then close all yent valyas. 


& Cap utility panel, test cell pancl outlets, 
and connectors. 


h. Turn oscillograph power and digital volt- 
meter power off. 


i. Move TEMPERATURE indicator awitch 
to OFF, 


j. On HYDRAULIC CONTROL panel, press 
awitch- lights sa that HYDRAULIC SYSTEM 
BYPASS light indicates OPEN and reniaining 
lights indicate CLOSE or VENT. 


k. On ELECTRICAL CONTROL panel, press 
TEST SELECT switeh-lights so that all Ughts 
are otf; then press POWER ON switch-lght. 

1, Turn DC POWER SUPPLY off. 


m., On POWER DSTRIBUTICN panel, pull 
out circuit breakers, 


hn, On Cryogenle Supply Unit G4146, make 
sure LN, SUPPLY and TANK LP SHUTOFF 
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i- 9896.3 
Volume TT 


valyes are closed and that LN, VENT valve is 
open. a 


3-37. GAS GENERATOR BALL VALVE SWITCH 
NA5-27392 AND NA5-27443, 


3-98. The following procedures contain clean- 
Ing, inspecting and repairing, and teating in- 
formation required to maintaln the gas generator 
ball valve switch. The switch is hermetically 
sealed and no disassembly or assembly is 
possible, 


3-39. CLEANING. 


3-40, Hand-clean switch exterior surfaces for 
pneumatic service, and clean electrical con- 
nector using electrical connecter cleaning pro- 
eedure in R-3896.3, Volume I. 


3-41, INSPECTING AND REPARING. 


3-42, Inspect the switch for general condition, 
cleanness, damage ta threads, corrosion, 
distortion, nicks, burs, scratches, and bent 
electrical coniecter pins. Refer to R-3896-3, 
Volume I, for general repair procedures. 


3-43. TESTING, 


3-44. This test procedure outlines require- 
ments for testing the gas generator ball valve 
switch. 


R- 3896-4 
Volume Ii 


Section I 
Paragraph d-45 


3-45, HRESISTANCE AND INSULATION RESISTANCE TEST. 


Procedure 


a. Conneci a multimeter between pine 8 
and C of electrical connector; then slowly 
extand shaft until multimeter indicates less 
than one ahm, 


b, Using a multimeter and a decade reatet- 
ance box, mesure realstaunce between ping B 
and © as follows: 


(1) Adjust decade resiatance box for 0.5 
ohm, and zero multimeter. 


(2) Connect multtmeter leads to decade 
registance bux terminals, 


(3) Measure decade box resistance and 
note exact multimeter tndication for 0.5 olim, 


(4) Measure resistance between pins B 
and C, 


c. Valng a multimeter and a decade restst- 
ance box, measure resistance between pin D 
and housing as follows: 


(1) Adjust decade resistance box for 0.5 
ohm, and zoro multimeter. 


(2) Connect multimeter leads to decade 
resilatance box terminals, 


(3) Measure decades box resistance and 
note exact multimeter indication for 0,5 ohm, 


(4) Measure restatance between pin D 
and housing, 


d. Using megohmmeter, apply 500 460 vdce 
between pina Fi and D of electrical connector 
aid measure insulation resistance, 


e. Using megohmmetar, apply 500 +50 vde 
between ping A and B of electrical connector 
and measure insulation reslatance. 


f, Connect a multimeter between ping A 
and B of electrical connector; then slowly 
retract shaft until] multimeter indicates leas 
than one ohm. 


Result, 


Multimeter mual indicate 118s than one ohm. 


None, 


Nona, 


None. 


Realetance must not exceed 0,5 ohm, 


None. 


None, 


None, 


Registance must not excced 0,5 ohm, 


Restatance must be 100 megohms minimum, 


Meaistance must bs 100 megohms minimum. 


Multimeter must indicate less than one ohm. 
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Section IL 
Paragraph 3-46 


Procedure 


g. Using a multimeter and a decade resst- 
ance box, measure resislance between pins A 
and B as follows: 


(4) Adlust decade resistance box for 0,5 
ohm, and zero multimeter, 


(2) Connect multimeter leada to decade 
resistance box terminals, 


(3) Mesgoure decade box resistance ind 
note exact inultimeter indication for 0.5 ohm. 


(4) Measure resistance between pins A 
and B. 


h, Using megohmmeter, upply 500 +50 yde 
betweon ping B and D of electrical connector 
and measure tnsulation resistance, 


i, Using megohmmeter, apply 500 +50 vde 
between ping Band € of electrical connector 
and meagure insulation resistance. 


j. Ramove switch from test setup. Package 
and prolect indicator as outlined in R- 3896-3, 
Volume i, 


R-3896-3 
VYalume IT 


He jult 


None, 


None. 


None, 


Resistance muat not exceed 0.5 ohm, 


Resistance must ba 100 mogehms minioutn, 


Resistance must ba 100 megohme sutnimum, 


Nona, 


3-46, CONTINUITY VERIFICATION TEST, This test is a preinstallation requirement only, 


a, Fully extend shalt; then using a multi- 


meter, continuity test open and closed switches, 


Record multimeter indication, 


b, Fully retract shalt; then using a mulli- 


meter, continuity test open and closed switches, 


Record multimeter tndicatlon. 


3-60 Change No, 21 - 12 November 1971 


Multimeter must indicate infinity botween 
pins A and B and continuity between plas B 
and C, 


Multimater must indicate continuity between 
pins A and B and infinity between pins B and 
Cc. 


R-3896-9 
Voktune I 


Section FV 
Pavagraphs 4-1 ta4-ld 


SECTION IV 
GAS GENERATOR OXIDIZER PURGE CHECK YALVE 


WARNING 


PNEUMATIC FLOW THATZER G3i0d, COMPONENTS TEST CONSOLE G314i, 
AND COMPONENTS ADAPTER SH1 G3i43 MUST BE OPERATED BY 


AUTHORIZED PERSONNEL TRAINED IN THE: USE OF THE EQUIPMENT, 


4-I. GAS GENERATOR OAIDJZER PURGE 


ne a ne re 


CHECK VALVE 308915. 


4-2, The following procegures comain the 
disussembling, cleaning, inspecting and re~ 
palring, assembling, and testing information 
required Lo inaintaisi the gay generator oxidinor 
purge check valve. See figure 4-1 for test 
eguipment and special tools. Refer to r-38°96-4 
for prolactive closures, 


+ era es = = He ee = a a 


Bart No. Nomenclatire Use 


T- 5034138 Preseure Presaure choeks 
Tost Fixture valve after repalr, 


T-8037805 Lapping Tool Japs gate seat. 


T-5845524 Agsembly Remuveag, vepticed, 
Taal aud torques valve 
seat, 
3104 Pneumatic Measures purge 
Flow Tester check valve down 
stream onoumialic 
teakape. 
G3141 Coraponents Provides pneumatic 
Test Console pressure Tor (esting 
puree check valve, 
Gdi4s Cempenents Provides hardwave 
Adapter Set for purge check 
valye test setups, 
QN1B531 Liquid Provides contalsex 
Nitrogen for liquid nitrog.. 
Container ducing chacl valve 


cold-{ seing, 


ee re ere A ont Se 


Figure 4-3, Test Equipmen! and Spas ¢lal Faals 
for Gus Goneralor Oxidizer Purge Cheek Valve 


4-8, DISASSEMBLING. 


4~4, Disassemble the gas generator oxidizes 
purge check vilve to accomplish necessary 
repuira and/or replacement, See Mgure 4-3 
for parts and index niuhera. 


Figure 4-2 deleted. 


a. Using assembly ton) T-5041524, remove 
gale seat (1) and seal (2) from hady (7). Gate 
seat (1) is slaked tn 2 places’ staking pops out 
when gcte seat (1) is unscrewed, 

b, RKeniove pia (3), sprints (4, 5), and gale 
(&} fram gate seal (1), 


4-5, CLEANING. 


4-6. Clean all parts of the gus yercratoy oxi- 
dizer purge checls vaive for liquid oxygen service 
as outlined in it-3896-3, Yolume I 


4-7, INSPECTING AND REPAIRING, 


4-8. Inspecting the gas generator exicizer 
purge check valve determines tf the individual 
pacts haye been damaged by mishandling or 
wear, Inspect paris, ihat contact Hquied osygen 
when installed, for evidence of dye. Parts with 
dyed surfares must have dye stéipped frem pari 
43 outlinad in R-3s898-3, Volume I, See figure 
4-4 and inspect individual parts for geeral 
condition, Qleanness, d?mage to threads, corro- 
sian, distertion, nicks, burs, and scratches. 


4-9. ASSEMBLING, 


4-10. Assembly of the gas generator oxidizer 
purge check valve nvust be performed with care 
to provent damage to Soaritig and sealing sur- 
faces. All parte must meet cleaning require+ 
meats outlined in paragraph 4-5, See figure 
4-3 for parts and index numbers. 


zw. Inatall gate (8), springs (4, 5}, and pin 
(3) an gate seat (1), 
h, Tnstall gate seat (1) and sea! {7} in hody 


+ 


NOTE 


Heal (2) must be centered on gate 
srak (13, 
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Volume IE 


i Gate Seat 3 Pin & Spring 7 Body 
2 Seal 4 Spring @ Gate 
j Figure 4-3. Gas Generator Oxidizer Purge Check Valva-~Exploded View 
Part Name and aes: a oie eS 
Index No, 7 Inapecting = Repairing 
Gate Seat {1) Sealing surface must be [ree of nicks, scratches, Repair of gate seat consists of 
wear, and Iniperfections that could impair its lapping seat with lapping tool 
sealing furction. T-8037805 to obtain results of 
paragraphs 4-11 through 4-19. 
Hote diameter for wear. Replace if diameter exceeds 
G. 141 40.001 inch, 
Damaged threads. Refer to R~3896-3, Volume I 
for thread repalr. 
Seal (2) Seallng surface muat be free of nicks, seratchea, Replace. 
and imperfectiona that could impalr ita sealing 
capability, 
Pin (3) Damage. Replace. 
Springs (4, 5) Corroslon, cracks, or wear. Replace. 
Gate (6) Deterioration, damage, or wear. Replace, 


g Figure 4-4. lnepeciing and Repalring Gas Generator Uxidizer Purge Cheek Vaive (Sheet i of 2) 


4-2 Change No, 20- 18 May 1971 


R-3896-3 Section IV 


Volume IT Paragraphs 4-11 to 4-12 
Part Name and 
Index No, Inspecting Repairing 
Gate (6) Sealing surface must be free of nicks, seratches, Lapplngof gate is pernilasible to 
(Cont} wear, and imperfections that could impair its obtain resulis of paragraphs 
sealing capability. 4-11 through 4-19. 
Body (7) Sealing gurface must d¢ free of nicks, sevatches, Repair of sealing surface consists 


and imperfections that could impair ity sealing of lapping surface to obtain resulti 


capability. 
Damaged threads. 


of paragraphs 4-11 through 4-19, 


Refer to R-3896-3, Yolume I, 
for thread repalr. 


Wigure 4-4. Inspecting and Repairing Gas Generator Oxtdizer Purge Check Valve (Sheet 2 of 2) 


c. Using assembly tool T-5041524, torque 
gate seat (1) te 100-125 in-tb, 


WARNING 


The following procedure uses liquid 
nlirogen, which must not be allowed 
ta come in cuntact with any part of 
the bedy, Muman lissue will freeze 
upon contact, causing serious injury, 
Fye protection and protective clothing 
must be worn by personne] handling 
liquid nitrogen. Liquid nitrogen 
must be used in «a well-ventivated 
area since the vapors displace the 
oxygen in the air, resulting in 
suffocation, 


d, Chill down check valve by immersing 
valve in liquid nitrogen (MIL-P-2740]), When 
boiling stops, remove valve from liquid nlirogen 
and retorque gale seat {1) immediately to 100- 
125 in-Lb, 


e, When check valve has returned tv room 
temperature, stake body (7) fab into gate seat 
(1) holes, 2 places 180 degrees aparl. 

4-11. TESTING, 

4-12, This procedure outlines requirements 
for complete testing of gas generator oxidizer 
purge check yalve, using Components Test 
Console G3141 and Components Adapter Set 
G3143, Pneumatic Flow Tester G3104 and 
leak-test compound {MIL-L- 25567) are used 
for pneumatic leak-testing. Any deviations, 
including the use of other equipment, must be 


equivalent to the test requirements, safety 
Standards, and equipment specified in this 
procedure, Prtor to siarting the test, install 
pressure test Hxture on purge check valve as 
shown in figure 4-5, Index letters are assiitned 
to the valve ports for ease of identification tn 
illustrations. Set up Components Test Console 
33141 electrical pateh-panet (figuve 4-6) and 
prepare console for use (figure 4-7). See figure 
4-8 for 2 cutaway view and test port {dentifica- 
tion, Refer to paragraphs 4-14 through 4-19 for jj 
purge check valve test procedures and see 
figures 4-9 through 4-1) for test setups, 


CAUTION 


During teet procedures, the pas 
generator oxidizer purge check 
valve and the test equipment must 
be maintained jn a liquid-oxygen- 
clean condition, 


Port 


Index Valve 
Letler Port _ Test Piate Connectlon 
\ 
A Inlet T-5094186-116""" ANoI5-6C") 


B Outlet ‘1-5034186-103) anass.6c[? 


condition, 


Figure 4-5. Preparing Gas Generator Oatdizer 
Purge Check Valve for Testing 


Change Nu, 21 - 12 November (971 4-4/4-4 
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oxirt 
¥OLTM 


AL 
ETER FLOWMETEA 


HYDRAULIC 
FLOW 


PNEUMATIC 
FLOW 


FLOWMETER FREQUENCY MONTTOR PATCHING 


90281019 914 


Patch- From Patch- 
Cordla) J6- Cordla) 
K3. 7c 17N 
K3 TE 8E 
K3. IF 19L 
Ka. 7G 17P 
K3. 7K 19K 


(2) Use any cord length required on all patch-cords numbered K3. 


Figure 4-8. Components Test Console Patch-Panel Requirements 


Panel Control : Position indication/Remarks 
NOTE 


The prese-to-operate switch-lights located on Components Test 
Console G3141 operate on and off by alternately pressing the face 
of the switch. Make sure swifch-lighta are pressed only as nec- 
essary to ohtain speclfled indication, 


PR#-POWER TURN ON 
POWER DISTIUBUTION CBI (30 AMP) : Pulled out Console main power off. 
CB2 (10 AMP) Pulled out Fiectrical utility outlets 
power off, 
PRESSURE/TEMPER- CHANNEL SELECT OFF 


ATURE MONITOR 
Figure 4-7. Preparing Components Test Console for Use (Sheat 1 of 4) 
Change No. 16 - 2% April 1969 4-5 


Secticn IV R-3898-3 
Volume II 
Panel Control Fosition Indication/Remarks 
PRE-POWER TURN ON 
(Cont 
BC POWER SUPPLY AC INPUT Down (off) 


ELECTRICAL CONTROL 


OSCILLOSCOPE 
DIGITAL VOLTMETER 


PEST CELL ELECT. 
OUTLETS 


TEST CELL ELECT. 
OUTLETS 


VOLTAGE VERNIER 
VOLTAGE ADJUST 


Midposition 


Fully counter - 


clockwise 
CURRENT LIMIT 1) 
AC INPUT INDICATOR OFF 
MILLIAMPERES OFF 
RANGE SELECT 
VOLTS RANGE OFF 
SELECT 
VOLTAGE ADJUST Fully DECREASE 
INTENSITY POWER OFF 
115 ¥/230 ¥ 115¥ At rear of unit, 
109 KC STD INT/ INT At rear of unit. 
EXT 
POWER Down (oft) 
Connector J701 Capped 
Connector J702 Capped 
Connector J703 Resistor Temperature indicator 
plug 3088-9 load. 
Connector J7G4 Capped 
Convector J705 Capned 
CAUTION 


Check that facility pneumatic aid hydraulic supplies to console are 


off, 
POWER TURN ON 


POWER DISTRIBUTION 


DC POWER SUPPLY 


CBI (30 AMP) 
CB2 (10 AMP) 


AC INPUT 
CURRENT LIMIT 


Pushed in Console main power on. 

Pushed in Electrical utility outlets 
power on. 

Up None. 

3 


Figure 4-7. Preparing Components Test Console for Use (Sheet 2 of 4) 
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Chanze No. 9 - 31 duly 1967 


Panel 


POWER TURN ON 
(Cont) 


R-3896-3 
Volume II 


Control Position 


ELECTRICAL CONTROL POWER 


HYDRAULIC CONTROL 


FLOW -MONITOR-TEST 
DIGITAL VOLTMETER 


VOLTS-RANGE 
SELECT 


D (0-30) 


TEST SELECT 1 
TEST SELECT 2 
THST SELECT 3 
TEST SELECT 4 
TEST SELECT 5 
TEST SELECT 6 
TEST SELECT 7 


TEST SELECT 8 


HYDRAULKC SYSTEM 
BYPASS 


H¥DRAULIC 3YSTEM 
SUPPLY 


TEST CELL 
SUPPLY "A" 


TEST CELL 
SUPPLY "B" 


FLOW MONITOR 
SHUTOFF 


LOW FLOW BYPA3S 


115 V/290 ¥ 115¥ 


100 KC STD INT/ ‘INT 
EXT 


S'TTORE/DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 


DIS PLAY 


100 ¥ 
FREQ 


(a) IE fudloation is not 48 specifled, prea applicable switch-lght, 


i i A 


Section IV 


Indication/ Remarks 


POWER light ON. AC 
INPUT fight on. fa} 


None. 


Light 1 off.{) 
Light 2 off.{®) 
Light 3 oft. '#) 
Light 4 oif.() 
Light 8 oi.) 
Light ¢ off.(#) 


Light 7 off. Hydraulic 
fiow monitor control. a) 


Light 8 off. Pneumatic 
flow moniter contro].(a) 


OPEN.!a) 
close. (2) 
VENT.) 
VEnT.{2) 
cLosE.@) 


CLOSE.{) 


At rear of unit. 
At rear of unit- 


At rear of unit. 


Figure 4-7, Preparing Componentes Test Congola for Use (Sheet 3 of 4) 
Change No. 20 - 19 May 1971 4-7 


Section IY R-3896-3 


Yolume I 
Panel Control Position Indication/Remarks 
FLOW-MONITOR-TEST 
DIGITAL VOLTMETER 
(Cont) 

ATTENUATION Midposition Readjustment may be nec- 
essary Guring test to chtain 
consistent readings. Refer 
to digital voltmeter manual. 

SAMPLE PERIOD 1 SEC 

100 PER 

SAMPLING RATE 3/4 turn clock- 

wise 

POWER ON 

NOTE 


On ELECTRICAL CONTROL panel, TEST SELECT 7 switch-light 
is for hydraulic flow and TEST SELECT 8 is for pneumatic flow. 
Both switch-lights must pot be on at the same dime. 


@ Digitai voltmeter must warm up at least 30 minutes. 


13) IC PREPARATION 


PNEUMATIC 


a. Make sure console is in the following condition: 


(1) Vent valves closed. 
{2) Shutoff valves closed, 
(3) Utility valves closed, 
(4) Regulators closed. 
(5) Utility and test cell outlets capped. 
b. Supply faqility gaseous nitrogen to console. PNEU SOURCE CONTROL panel SOULICE PRESS 
gage indicates supply precsuie. 
c On SYSTEM SUPPLY panel, cpen TO FUEL COMPATIBLE SYS shisioff valve. 


d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. SYSTEM 
SUPPLY panel SYS SUPFLY PRESS gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights (iocated on console and in test cell) 
come on to indicate pressure downstreain of console pressurizing 
panels and into test cell. Safety precautions outlined in H-3A96-3, 
¥olume T must be followed when working with pressurized systems. 


A TY SS a 


Figure 4-7, Preparing Components Test Console for Use (Sheet 4 of 4} 
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R-3896-3 


Volume I 


308815 -C-2 


Figure 4-8, Gas Generator Oxidizer 
Purge Check Valve-- Cutaway View 


Paragraph 4-13, figure 4-9 deleted. 


4-14. 
LEAK-TESTS, 


Procedure 


a. Make sure Components 
Test Console G3141 and 
purge check valve are pre- 
pared for use as outlined in 
paragraph 4-12; then connect 
purge check valve to ron~ 
soe. (See figure 4-16, 
reverse-leak-test setup. ) 


bh. On FLOW/A P MONI- 
TOR panel, open TEST 
CELI INLET SHUTOFF 
valvé, 


c. On HIGH PRESSURE 
panel, apply pressure to 
purge check valve aa 
foliows: 


(1) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 50 +1 pst. 


AMBIENT TEMPERATURE REVERSE- 


Result 


None. 


None. 


HiGE PRESSURE 
panel pregsur-~ 
ized, 


HIGH PRESSURE 
panel pressurized, 


Procedure 


(2) Open SHUTOFF 
valve. 


d. Measure at valve inlet 
port (A) for leakage wlth Pneu- 
matic Flow Tester G3104, 


e. Repeat steps ¢ andd 
at 100 +2 and 500 +5 psig. 


f. On FLOW/A P MONT- 
TOR panél, close TEST 
CELL INLET SHUTOFF 
valye. 


g. On HIGH PRESSURE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 1,000 +20 psi. 


h. Measure at valve inlet 
port (A) for leakage with 
Pheumatic Flow Tester 
Gd104. 


1, Repeat steps g andh 
at 1,200 :24 psig. 


j- On HIGH PRESSURE 
panel, close SHUTOFF 
valve and opon VENT vaive. 
Ciose VENT valve after 
pressure decay. Adjust 
PRESSURE REGULATOR 
until REG sUPPLY PRESS 
gage Indicates zero. 


k, Remove purge check 
valve from test setup, 


Change No, 21 + 12 November 1971 


Section IV 


Paragraphs 4-13 to 4-14 


Result 


Valve outlet port 
{B) pressurized. 
On FLOW/A P 
MONITOR panel, 
TEST CELL 
MONITOR gage 
indicates 50 +1 
psi. 


Maximum ailow- 
able leakage ig 
25 scim, 


Same results as 
steps e and d, 


None. 


Yalve outlet port 
(B) pressurized. 
On PRESS/TEMP 
MON panel 
PRESSURE moni- 
tor gage must 
indicate 1, 000 
+20 psi. 


Maximum aliow- 
able leakage is 
25 scim. 


bame results as 
steps g and h. 


Valve outlet port 
(B) depressurized. 
On PRESS/TEMP 
MON panel PRE 
PRESSURE mon- 
fior gage must 
indicate zero, 


None. 


A-9/4-10 


Procedure 


1. If purge check valye 
testing is terminated, se- 
cure equipment as outlined 
in paragraph 4-20. 


m, Install protective 
closures. Refer to 
paragraph 4-2, 


4-15. 


a. Prepare digital volt~ 
meter (NVM) for flow- 


R-3896-3 


Result 
None. 


None. 


AMBIENT TEMPERATURE FLOW-TEST. 


None. 


Section IV 
Paragraphs 4-15 to 4-16 
Procedure Result 


h. On PRESSURE/TEMPERATURE MONI- 
TOR panel, abserve and record temperature. 


i. Qn ELECTRICAL Light 8 off, 
CONTROL panel, press 
TEST SELECT 8 switch-light. 

j. On PRESSURE/ TEMPERATURE 


TEMPERATURE MONITOR 
panel, turn CHANNEL 


indicatar off. 


* SELECT to OFF. 


k. On HIGH PRESSURE HIGH PRESSURE 


monitor-tests as shown in 
figure 4-7. 


hk. Make sure Camponents None. 
Test Console G3141 and purge 
check valve are prepared for 

wee as outlined in paragraph 

4-12; then connect purge check 


valve tu console. (See figure 


panel, close SHUJOFF 
valye and adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
catea zero. 


1. On FLOW/A4 P MONI- 


‘TOR panel, close FLOW 
MONITOR TEST CELL OVT- 


panel and valve 
inket port (A) 
depressurized, 


None. 


4-10, flaw-test and reseat 
test setup.) Fully open hand 
valve in test cell. 


c. On FLOW/A P MONI- 
TOR panel, open FLOW 
MONITOR TEST CELE. 
OUTLET SHUTOFF valve 
and TEST CELL INLET 
SKUTOFF valve. 


d, On PRESSURE/ 
TEMPERATURE MONITOR 
panel, turn CHANNEL 
SELECT switch to position 2. 


None. 


TEMPERATURE 
indicator on. 


e. On HIGH PRESSURE panel, apply pressure 
to purge check valve ag follows: 


{t) Qpen SHUTOFF 
yalve. 


(2) Adjust PRESSURE 
REGULATOR until TEST 
CELL MONITOR PRES- 
SURE gage indicates 35 
tipsl. Partially close 
hand valve in test cell, if 
necessary, to obtain inlet 
pressure, 


f. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 8 swttch- 
light. 


g. On DIGITAL VOLT. 
METER panel, press 
RESET switch. Measure 
and record flowrate. 


None. 


Yalve inlet port 
(A) pressurized 
to 35 +1 psig. 


Light 8 on. 


DVM must indi- 
cate an equivalent 
of 27 scfm minl- 
mum. 


LET SHUTOFF valve. 


tm. If purge check valve 
testing is terminated, re- 
move valve from test setup 
and secure equipment as out- 
lined in paragraph 4-20. 


n. Install protective 
closures, Refer te 
paragraph 4-2, 


4-16. AMBIENT TEMPERATURE RESEAT- 
LEAKAGE TEST. 


a. Make sure Components 
‘Lest Consoje G3141 and purge 
check valve are prepared for 
use as Outlined in paragraph 
4.12; then connect check valve 
to console, (See [igure 4-10, 
flow test and reseal-test 
setup. } 


b, On FLOW/4 P MONI- 
TOR panel, close UP- 
STREAM [INLET SHUTOFF 
valve and uncap 154 P PNEU 
DOWNSTREAM INLET 
fitting. Open test cell inlet 
SHUTOFF valve. 


c. On HIGH PitESSURE panel, apply pressure 
to check valve as follows! 


(1) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
ertes 35 41 psi. 


None. 


None. 


None, 


None. 


HIGH PRESSURE 
pane! pressur- 
ized, 
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Section IV R-3896-3 
Volume 0 


TEST CELL 


0-100 PETG Z 
PREU Mut INLET 


REVERSE. LEAK- TEATS 


FLOW T28T AND AESEAT-TLTT 


LEGEND 


EEE OXWIZLR. CLEAN SYSTEM VALYE POAT@ 
[7] recuwavic Retuty VaLve 19-5021957-15 4 LET 
G HAND YALYE 10 -90227¢60¢6.3 B OUTLET 


Flgure 4-10, Gas Generator Oxidizer Purge Cheek Valve Ambient Temperature Test Setups 


4-12 Change No, 20 - 19 May 1971 


Procedure 


(2) Open SHUTOFF 


valve, 


(3) Slowly adjust 
PRESSURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 


12 pal. 


d. On FLOW/4 P 
MONITOR panel, open 
UPSTREAM INLET 
SHUTOFF valve. 


e- On HIGH PRESSURE 
panel, slowly reduce pres- 
sure to valve inlet port (A) 
unt!) PRESSURE DIFFER- 


ENTIAL page indicates 
0.75 (+0, -0.2) psi. 


eA. 


Measure for leakage 


from outlet port (RB) with 
Pneumatic Flow Tester 


Gd10d, 


f. On RIGH PRESSURE 


panel, close SHUTOFF 


valve. 


Adjust PRESSURE 


REGULATOR tntil REG 
SUPPLY PRESS gage 
indicates zero. 


g. On FLOW/4 P 
MONITOR panel, close 
TEST CELL INLET 


SHUTOFF and UPSTREAM 


INLET 


SHUTOFF valves. 


h. Remove valve from 
test setup. 


1, If purge check valve 


testing 


cure equlpment as outlined 


ig terminated, se- 


in paragraph 4-20, 
j. Install protective 


vlosures, 


Refer to 


paragraph 4-2. 


R-3896-3 
Volume II 


Result 


Vaiva inlet port 
(A} pressurized. 
TEST CELL 
MONITOR PRES- 
SURE gage must 
indicate 35 +1 psi. 


Inlet port (A) 
pressure reduced 
to 12 psi, 


PRESSURE DIF- 
FERENTIAL gage 
on FLOW/4 P 
MONITOR panel 
{ndicates 12 psi. 


PRESSURE DIF- 
FERENTIAL gage 
must indicate 
0.75 (+0, +0. 2} 
psi. 


Maxinium allow- 
able leakage ta 
fO scim. 


HIGH PRESSURE 
panel and valve 
iniet port (A) 
depressurized. 


None. 


None, 


None. 


None, 


Section I¥ 
Pgragraph 4-17 


Procedure Result 


4-11, LOW-TEMPERATURE REVERSE-LEAK- 
TESTS, 


&, Make sure Components 
Tesi Console G3141 and 
purge check yalve are pre- 
pared for use as outlined in 
paragraph 4-12; then connect 
check valve to console. (See 
figure 4-11, reverse-leak- 
test setup. ) 


None. 


NOTE 


Gaseous helium (Bureau of Mlneg, 
Grade A) is the test medium for low- 
temperature reyerse-leak-tests, 


b. On PNEU SOURCE 
CONTROL panel, close 
NITROGEN SOURCE 
SHUTOFF valve. 


c. On SYSTEM SUPPLY 
panal, cloae TO FUEL 
COMPATIBLE SYS shutoff 
valye. Open SYS VENT 
valve, Alter pressure 
decay, close SYS VENT 
valve. 


d. On PNEU SOURCE 
CONTROL panei, open 


Gaseous nitrogen 
pressure source 
shut off. 


HIGH PRESSURE 
and LOW PRES- 
SURE panels 
gaseous nitrogen 
supply vented. 


Helium supplied 
to HIGH PRES- 


HELIUM SOURCE SHUT- SURE and LOW 
OFF valve. PRESSURE 
panels. 
e. On FLOW/A4 P MONI- = None. 


‘TOR panel, open TEST CELL 
INLET SHUTOFF valve. 


{. On HIGH PRESSURE panel, apply pressure 
to purge check valve as follows: 


(1) Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gaye indi- 
cates 50 41 pat. 


(2) Open SHUTOFF 
valve, 


HIGH PRESSURE 
panel pressur- 
ized. 


Valve outlet port 
(B) pressurized 
and TEST CELL 
MONTTOR PRES- 
SURE gage must 
indicate 50 41 psi. 
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Section IV 
Paragraph 4-18 
Procedure 
WARNING 


R-3896-3 
Volume il 


Result 


Tho {clawing procedure uses liquid 
nitrogen, Which must not be allowed 
to come in contact with any part of 


the body. 


Human tissue will freeze 


upon contact, causing serious injury. 
Eye protection and protective clothing 
must be worn by personnel handling 


Mquid nitrogen, 


Liquid nitrogen must 


be used ina well-ventilated area 
since the yapor's displace the oxygen 
in the air, resulting in suffocaticn. 


g. Fill container with 
liquid nitrogen. Cold-soak 
valve until boillng stops, 


h, Measure for leakage 
at valve inlet purt (A) with 
Pneumatic Flow Tester 
G3i104, 


i, Repeat steps f and h 
at 100 +2 and 500 45 psig. 


j. On FLOW/A DP MONI- 
TOR panel, close TEST 
CELL INLET SHUTOFF 
valve. 


k. On HIGH PRESSURE 
panel, adiuat PRESSURE 
REGULATOR until REG 
SUPPLY PRESS guage indl- 
cates 1,000 220 psi. 


l. Measure for leakage 
at valve inlet port (A) with 
Pneumatic Flow Tester 
G3104, 


m. Repeat steps k and 1 
at 1,200 +24 psig. 


n. On HIGH PRESSURE 
pane), close SHUTOFF 


valye and open VENT valve. 


Clouse VENT valve after 
pressure decay. Adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates zero. 


u. Remave purge check 
valve from test setup. 


p. Hf purge check valve 
testing is terintnated, se- 
cure equipment as outiined 
in paragraph 4-20. 


4-14 


Yalve tempera- 
ture reduced. 


Maxtmum allow- 
able lenkage is 
860 scim. 


Same results as 
steps f and h. 


None. 


On PRESS/TEMP 
MON panel, PRES- 
SURE MONITOR 
gage must indi- 
cate 1, 000 +20 pst. 


Maximum allow- 
able leakage ia 
60 scim. 


Same results as 
steps k and I. 


Valve outlet port 
(B} and HIGH 
PRESSURE panel 
depressurized, 


None. 


None. 


Change No. 20 - 19 May 1971 


Procedure Result 
q. Install protective Nune. 


closures. Refer to 
paragraph 4-2, 


4-18, LOW-TEMPERATURE FLOW-TEST. 


a. Prepare digital volt- None. 
meter (DVM) for flow- 
monhitor-Llests as shown 11 
figure 4-7. 

b. Make gure Components None. 


Test Console G3141 and 
purge check valve are pre- 
pared for use aa outlined in 
paragraph 4-12; then connect 
purge check valye to console, 
(See figure 4-11, flow-test 
and reseat test sctup.) Fully 
open hand vaive tn test cell. 


NOTE 


Gaseous helium (Bureau of Mines, 
Grade A) is the test medium for low- 
temperature tests. Gaseous nitrogen 
is an alternate lest nedium for low- 
temperature flow-test. 


c. On FLOW/4 P MONI- 
TOR panel, open FLOW 
MONITOR TEST CELL OUT- 
LET SHUTOFF valve and 
TEST CELL INLET SHUT- 
OFF valve, 


d. On PRESSURE/ 
TEMPERATURE MONITOR 
panel, turn CHANNEL 
SELECT switch to pasition 2. 


None. 


indicator on, 


é- On HIGH PRESSURE panel, apply pressure 


to check valve ag follows: 
(1) Open SHUTOFF valve. 


(2) Adjust PRESSURE 
REGULATOR vatil TEST 
CELL MONITOR PRESSURE 
gage indicates 35 +1 psi. 
Partially close hand valve in 
test cell, if necessary, tu 
obtain indet pressure. 


f. Qn ELECTRICAL CON- 
TROL pane), presse fest SE- 
LECT 8 SWITCH -LIGHT,. 


to 35 41 psig. 


Light 8 on. 


TEMPERATURE 


Valve inlet port 
(A) pressurized 


R-3886-3 Section IV 
Volume II 


TEST CELL 


"PREU HIGH ; 
PAE. OUTLET 


REVERSE-LLAK-TRETS 


FLOW-TEST AND 
RESEAT- TEST. 


LEOEND 
OXMLIZER- CLEAN BYETZM VALYE PORTS 
LIQUID NITROGEN CONTAINER A INLET 
PNEUMATIC RELIGF VALVE 1@-02i0s7-15 = - A QUTLET 
HAND? VALVE 19-9072490-2 


Fi-3-2-6 


Figure 4-11. Gas Generator Oxldizet Furge Check Valve Low-Teinperature Test Setups 1 
Procedure Result Procedure Reauit 
g#. On DIGITAL VOLT- BYM must h, On PRESSURE/ TEMPERATURE 
METER panel, prass RESET indicate an SEMPERATURE indicator off. 
switch, Measure and record equivalent of MONITOR panel, observe 
flowrate. 40 sefm mintmum and record temperature. 
of helium or 27 ‘furn CHANNEL SELECT 


defn minimum cf = switch to OFF. 
Gaseous nitrogen. 
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Section IV 
Paragraph 4+13 


Procedure 


i, On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 8 awitch- 
Nght. 

j. On HIGH PRESSURE 
panel, close SHUTOFF 
yaive and adjust PRES- 


R-JsIe~3 


VYotume ft 
Result Procedure 
Light @ off. c. On HIGH PRESSURE 


panel, apply pressure lo 
purge check yalveas follows: 


{1} Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gaye indi- 
gales 36 31 psi. 


HIGH PRESSURE 
panel and valve 
rmileb port [A} 


Shah seet eg tt Nal depressurized. (2) Open SHUTOFE 
gage indicates zero. valve. 
&. On FLOW/A P None. 
MONITOR panel, cluse 
FLOW MONITOR TEST 
Sete SHUT- (3) Stowly adjust PRES. 
‘ SURE REGULATOR until 
}. Hf purge check valve None. REG SUPPLY PRESS gage 
testing ig terminated, re- indicates 12 pal, 
move valve from test 
setup and securs equip- a, On FLOW/A P 
ment ag outiined {n para- MONITOR paudtl; oped UP- 
graph 4-20 STREAM INLET SHUTOFF 
' yalve. 
nm. Install protective None. 


cipsurea. Refer to 
paragraph 4-2, 


4-19, LOW-TEMPERATURE RESEAT LEAK- 


AGE THET, 


na. Make sure Compo- 
nents Test Console G3141 
and purge check valve 
are prepared for use as 
outlined in paragraph 4-12; 
then connect check yalve 
to console. (See firure 
$-31, How test and reseat- 
test setup. ) 


None, 


NOTE 


Gaseous helium (Bureau ot Mines, 
Grade A) 1s the test medium for 
low-lLemperature reneat-test. 


h. On FLOW/4 P MONI- 
TOR panel, close UPSTREAM 
INLET SHUTOFP valve and 
uncap 244 P PNEU DOWN-~ 
STREAM INLET fitting. 


None. 


4-18 Change No. 20 ~ 19 May iT 


@e, On HIGH PRESSURE 
panel, slowly reduce pres- 
sure to valve inset purt (AJ 
unth PRESSUME DIFFER - 
ENTIAL gage indteates 6.75 
{+8, -G.2) pst. 


eh. Muasure (or feakapa 
from oufletgort (B}with Preu- 
matic Flow Pester G3104. 


i. On HIGH PRESSURE 
panel, clos’ SHU'TOFF valve. 
Adjust PRESSURS REGU- 
LATOR until REG SUPPLY 
PRESS gaze Indicates zere. 


g. On FLOW/d P MGUMI- 
TOR panel, close PEST 
CELL INLET and UPSTREAM 
INLET SHUTOFF valves. 


h. Remove valve from 
test getun. 


4, [stall protective 
closures, Refer to 
paragraph 4-2, 


Result 


HK PRESSURE 
panel pressur- 
ized. 


Yalve inlet port 
{A} prassurtzed. 
TEST CELI, 
MONITOR PRES- 
SURE gare must 
indteate 4541 psi. 


Intet sort {A} 
pressure reduced 
te 12 psi. 


PRESSURE DIF- 
FERENTIAL gage 
on FLOW /4 
MONITOR panel 
indicates 12 gsi. 
PRESSURE OP 
FERENTIAL 
gage must inil~ 
cate 0.75 (40, 

-D. 2) pst. 


Maxinium allay 
able jeakage is 
120 scim. 


HIGH PRESSURE 
panel and valve 
inlet port {A) 
depressurlzed. 


None, 


None. 


None. 


J, K gas generater oxidizer purge check vaive 
testing 14 termvinoled, secure equipment (para- 


graph 4-20). 


R-3896-3 
Volume I] 


4-20, SFCURING TEST FQUIPMENT. 


4-22. After purge eheck valve tesiing is cani~ 
pleted and valve is removed from test selup, 
secure equinnent as Tullows: 


a. Reduce facility gaseous nitrogen and 
helium supply to zero. 


i, Ou PNEU SOURCE CONTROL, panel, close 
NUFROGEN SOURCE SHUTOFS and HELIOM 
SOURCE SHUTOFF valves. 


c. On SYSTEM SUPPLY panel, cleve TO 
FURL COMIATIBGLE SYS shutoff vatve; then 
open S¥S VENT valve. 


gd. Un MED PRESS FUEL COMUATIBLE 
pang, open SHUTOFF and YENT' valves; (hen 
adjust PRESSURE EP ECGULATOI to vent trapped 
presen e, 


® Close all xshutot! valves, regulators, and 
udlillty valves. 


f. Male sure all pressure gages indicale 
zara; then elogé all vent valyes, 


ge. Cap ulllity panel and test cell panel outlets 
ainel Connectors, 


hk. ‘Turn oft oxeilloseupe power and dighal 
volimeter power, 


i, Move ‘DT EMPRRATURE indicator switeh to 
OFF, 


je On HYDRAULIC CONTROL peach preds 
awitch-lights sa thot WYDRAULIC SYSTEM Iby¥- 
PASS light incdesles QPIEN and rematnuyys yhts 
indherde CLOSH or YENT. 


k, On ELLC real, CONTROL panel, press 
THST SELECT switch. ctuhts go that all dipsbtd 
are off; than press POWER ON gwiteh-liyche. 

1. ‘Turn DO POWER Stlew Ly off. 


m. Om POWER DISTRIn'tPlON panel, pul 
out circuit breakers, 


Section IV 


Paragraphs 4-20 to 4-21 


Change No, bid = 4 January 1969 


4-19 /4-58 


R-3896-3 Sectlon V 
Volume 


SECTION ¥ 


FUEL PURGE CHECK VALVE 


This section le deleted, 


Change No, 21 - 13 November 1971 5«1/5-4 
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Section VI 
Paragraphs 6-1 tn 8-7 


SECTION VI 


HEAT EXCHANGER 


6-1. H&AT EXCHANGER 408551~11. 


6-2. The following paragraphs provide infor- 
mation for inspecting and repalring the heat 
exchunger. The leat exchanger {a not to be 
disassembled, and only minor repairs are to be 
Hecomplished on the ahell. Carbon deposits 
must be Cleaned from the heat exchanger colla 
tH the desired performance cannot be obtained, 
[f ¢ has bean determined that the heat exchanger 
coila require cleaning, return the heat ex- 
changer to Rocketdyne. Hefer to R-3806-4 for 
protective clogures. 


6-3. DISASSEMBLING, 


G-4. Disassembling the hoat exchanyer is 
Innited to removal of plugs and fittinga requir- 
ing seals, orifices, orifice rataincr washers, 
and orifice retaining bolta or nuts and cotter 
ping. Use extreme care during all maintonance 
operations to protect critical mating aurfaces. 
See figure 6-2 for an extorLor view of the hoal 
exchanfor. 


CAUTION 


Parts romovyad frony the heal ox 
changer muat be maintained In a 
Hguid oxygen clean condition, 


8-5. INSPECTING AND REPAJHING. 


6-d. INSPECTING. Ingpucting the heal ex- 
changer 16 Himited to ylaual and dye-ponetrant 
inspection of the shall ag nevessary. Inepect 
parts, that contact quid oxygen when inataled, 
for evidence of dyed gurfuces. Parts with dycd 
surfaces must have dye stripped from part ag 
outlined in R-3896-9, Valume 1. Repairing 

the heat exchanger ls limited to minor repairs, 
as listed. Asatyn haat exchanger to overhaul, 
or contact manufacturer's representatlve, for 
any repair not listed in thiy aoction. 


p Figure 6-1 deleted. 


He OUTLET 


CARECIION OF 
TURBINE EXHAUES 
rlOW 


+ BEAL MONITORING PORT 
(TYP 4 PLAC te} snatsi-r-an | 


Figure 4-2. eat Exchanget-- 
Exterlor View 


0-7. REPAIRING. Nicks ond scratches on lin- 
ished flange surfaces may be repaired by lupping 
to an Mnigh.. Waviness requirements are a 
Tunetion of thie finish (10, a maxinium of 

6, OOOG" inch out-of-ffal la permigastble within 
any 0,59-inch distance on Flange face, in ary 
direction), This rate ig cumulative but muat 

not exroed the flatness requirements in figure 
6-3, 


Flatvess 
Flange Heguirement Remarka 
Liquid oxygen 9. 002 Total Return to 


in (+23, - 143) 


Gaseous oxy- 
gen out (-93) 


~ Figure 6-3. 


niqnufactarer. 


0,002 Total Retura to 
miuwufactur or. 


Surface Finish Requirements 
{Sheet 1 of 2) 
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Paragraphs 6-8 to 6-12 Yolume OH 
Flatness 
Flange Requirement Remarks 6-9, ASSEMBLING, 
Helium in 0.002 Total Heturn to 6-10. Assembling heat exchanger is Mmited ta 
{-25, -145) manufacturer, installing plugs, fittings, and orifices, and re- 
placing seals, orifice retainer washers, tab 
Hellum out 0,002 Total Return to washers, and bolts or nut and cotter pin. Prior 
(-95) manufacturer. to assembly all parts must mact cleaning re- 
quirements aa outlined in R-3698-3, Volume I. 
TG5C 0. 0005 Total The lubricants used in this procedure are speci- 
fied in the procedural steps. Specified jubrica- 
Hot gas in 0.010 Total tlon procedures (methods) are oulllned tn 
(-3)@) R-3896-3, Volume L. 
a, Lubricate (Method A) hellum inlet and { 
Hot ay out ch outlet static seal monitoring port plugs with 
(-7} lubricant grease RBO140-012 (Rocketdyne). 
icc Install K-seals and pluge; then torque plugs 
(a) Surfaces of flange must be kept parallel, to 70 45 in-lh. 
within a 0. 068 total. 
a re I b, Lubricate {Mcthod A) oxidizer Inlet and | 

Figure 6-3, Surface Finish Requirements GOX outlet state scal monitoring port plugs 

(Sheet 2 of 2) with lubricant grease RBO140-012 (Rorketdyne). 
Install K-seals and plugs; (hen torque plugs to 
6-8, WELDING SHELL. 70 45 in-1t. 

a. Kemove any surface deposits in weld area c, Lubricate (Method A) TG5a and TGSb in-  f 
by sermybing With a fine-Lriatle, stainless ateol —«-Strumentatlon tap plugs with thread compound 
brush untii a clean, polished surface ts ob- C-SA (Feit Products). Inatall K-seals and 
tained. Hand-wipe cleane@ area with acetone plugs; then torque plugs to 135 410 tn-Ib, 


Federal Specificatlan 0-A-51). 
( F i ) d. Lubricate (Method A) TGSe tap static geul 


WARNING i monttoring part plug with thread compound 
C-5A (Felt Products). Inutall K-geal and plug; 
Acetone ia Nammable and must not then torque plug to 70 +5 in-Lh, 
be used near heat, sparks, or open 
flame. Inhalation of its vapors or ¢. Salotywire plugs with Inconel tockwire 
prolonged contact with the liquid MS20905N, 


tan cause serious injury. 
jury f. Install orifica plates, retainer washers, 


b. Fusion-weld crack by consumable olec- tab washers, and retainer bolts fn helium and 
trode method in an argon (MIL-A-19465) en- liquid oxygen inleta. 


i t Ing H loy W welding rod, 
PAROR IS ROIS Mameelloy Se Welvine ts ge. Torque retainer bolts to 61-75 In-1b, 


ce. Penetration and fusion shall be 100 per- Lock with tab washers, 
cont for compiate length of weld, 6-11. TESTING. 

d. Dyo-penetrant inepect weld. (QeLer to 6-12. Tosting of the heat exchanger is por- 
R-3806-3, Volume I.) formed after installation on the engine. Refer 


to R-3898-11 fov heat exchanger test procedures. 
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Volume HI 


Section VI! 
Paragraphs 7-1 to 7-12 


. 


SECTION VI1 


HEAT EXCHANGER CHECK VALVE 


WARNING 


PNEUMATIC FLOW TESTER Gi104, COMPONENTS TEST CONSOLE G3141, 
AND COMPC NENTS ADAPTER SET 63143 MUST BE OPERATED BY 


AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


?-l. HEAT E GER CHEC : 


407840 AND 407870. 


7-2. The following procedures contain the dia- 
assembling, cleaning, inapecting and repairing, 
assembling, and testing information required 
to maintain the heat exchanger cheek valye. 

Soe figure 7-1 for test equipment and special 
tools. Refer to R-3896-4 for protective 
closures. 


Part No. Nomonclature Use 
G3104 Pneumatic Measures down - 
Flow Tester = stream loakage. 
Gd141 Components Provides pneu- 
Test Console = matle and instru- 
montation for 
tasting: valve. 
G3143 Components Provides hard- 
Adapter Set ware for check 
yalye test uctups. 
T-5034041 Pressure Pressuro-teats 
Teat Fixture pressure valve. 
Figure 7-1. Test Equipment and Spectal 


Tools for Neat Exchanger Check Yalve 


7-3, DISASSEMBLING. 


"-4, Disassembly of the heat exchangor check 
valve is Limited to the removal of the instru- 
mentation plugs and seais. 


7-5. CLEANING. 


1-G. Clean the heat exchanger check valve and 
instrumentation plugs for liquid oxygen service 
as outlined in R-3896-3, Volume L 


Figure 7-2 deleted. 


7-7. INSPECTING AND REPAIRING. 


7-8. Inspecting the heat exchanger check valve 
fa limtted to viguat inapection for damage. 
Inapect parts, that cantact Hyuld oxygen when 
instajled, for evidence of dye. Parts with dyed 
surfacea must have dye stripped from prrt as 
outlined in R-3896-3, Volume lL. Agsign the 
heat axchanger check valye for overhaul for 
major repaira. 


4-9. ASSEMBLING. 


7-10. Asgaombly of tha haat oxchanger check 
valve Is limited to the Inatallation and/or re- 
placement of the tnatrumentalion plugs and 
seals. All parts must meet cleaning require- 
ments outlined in parayraph 7-5. ‘Phe lubricant 
used in thie procedure 1g lubricant grease 
RNO140-012 (Rocketdyne). Specified lubrica- 
tion procedures (inethods) are outlined in 
R-3696-3, Volume { 


a. Install seal on plug with flat surface cf 
seal agalnat plug shoulder. 


b. On valve 407840, torque plugs AN6BI4-2CL 
to 120-180 in-]b and plugs RD205-3004-1002 to 
180-276 in-lb. On valve 407870, lubrlcnte 
(Mathod Aj plus. Torque plups to 180 +10 
in-lb. 


c. Afler tasting 1g compiete, pafetywlry 
plugs with inconel lockwire MS20995N, 


7-11, TESTING, 
7-12. This procedure cutlinas requirements 


for complete testing of the heat exchangor check 
valve using Components Test Console G3141 and 


Change No. 22 - 15 February 1972 T-) 


Section VI wns R-3898-3 


Volume 1 
Components Adapter Set G3149. Pneumatic identification, Refer to paragraphs 7-13 and 
Flow Teatur G3104 and leak-test compound 7-14 for cnack yalve teat procedures and see 
(MIL-L-25557) are uged far pneumatic leak- figure 7-5 for tuat setupa. 
teating. Any deviations, inciuding the uae of 
other teat equipmant, muat be equivalant to the CAUTION 
teat requirements, safety atandards, and squip- 
ment apectfied in this procedure. Prior to During test procedures, the heat ex- 
starting the test, install pressure-taat fixture changer check valve and the test 
on heat exchanger check valve. Prepare com- equipment must be maintained In a 
ponents test console for use (figure 7-3), See liquid-oxygen~clean condition, 


figure 7-4 for a cutaway view and test port 


Panel Control Position Indication/Romarks 


NOTE 


The press-to-operate switch-lights located on Components Teast 
Congole G3141 cperaie on and off by alternately preasing the faca 
of the switch. Make sure awitch-lights are pregged only aa ner- 
easary to obtain specified indication. 


PRE-POWER TURN ON 


POWER CBI (80 AMP} Pulled out Console main power off. 
DISTRIBUTION 
CB? (10 AMP) Pulled out Electrical utility out- 
leta power off, 
PRESS/TEMP CHANNEL SELECT OFF 
MONITOR 


Figure 7-3, Preparing Componenta Teast Console for Use (Sheet 1 of 3) 


fo Change No. 15 » 23 April 1969 
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Yolume I 
Panel Control Posliion Indication/Remarks 
PRE-POWER TURN ON (continued) 
IX. POWER SUPPLY AC INPUT Down {off} 
VOLTAGE VERNTER Midpvaltion 
VOLTAGE ADJUST Fully counter - 
clockwlae 
CURRENT LIMIT r(] 
AC INPUT INDI- Off 
CATOR 
ELECTRICAL MILLIAMPERES OFF 
CONTROL RANGE SELECT 
VOLTS RANGE OFF 
SELECT 


VOLTAGE ADJUST 


Full DECREASE 


TEST CELL ELECT Comeclor J71 Capped 
OUTLETS 
Connector J702 Capped 
Connector J703 Capped 
Connector J'704 Capped 
Connector J705 Cappad 
CAUTION 


Cheek that facUlly pneumatle and hydraulle supplies to conrole 


are off. 


POWER TURN ON 


POWER CBI (30 AMF) 
DISTRIBUTION 
CB2 (10 AMP} 


DC POWER SUPPLY AC INPUT 
CURRENT LIMIT 


Push Ln Conaole maln power on. 

Push fn Electrical utility outlets, power 
on, 

Up None. 

rk) 


Figure 7-3. Preparing Components Test Console for Use (Sheet 2 of 3} 
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Volume II 
<< Panel Control Position Indie ation/Remarks 
POWER TURN ON (continued) 
ELECTRICAL POWER POWER Jight ON. AC INPUT 
I conTROL light on. (@ 

VOLTS-RANGE D (0-30) None. 

SELECT 

MILLIAMPERES- —A (0-500) x 2 None. 

RANGE SELECT 

TEST SELECT 1 Light 1 off. (a} 

TEST SELECT 2 Light 2 off, (@) 

TEST SELECT 3 Light 3 off. (a) 

TEST SELECT 4 Light 4 oft.{a) 

TEST SELECT 5 Light 5 off, (a) 

TEST SELECT 6 Lieht 8 off. (4) 

TEST SELECT 7 Light 7 oft.) 

TEST SELECT 8 Light 8 off, (0) 

VOLTAGE ADJUST INCREASE VOLTS meter 24 30.4 volts. 


PNEUMATIC PREPARATION 
a. Make sure console {s in the followlng conditlon: 


{1} Vent valves closed, 
(2) Shutuff valyes closed, 
(3) Uilllty valves closed. 
(4) Regulators closed. 
{6) Utility and test cell outlets capped. 
. Supply faclitly gaséoug nitrogen to console. PNEU SOURCE CONTROL panel SOURCE PRESS 
gage indicates 5, 000 4200 spt supply pressuro. 
c, On PNEU SOURCE CONTROL pauel, open yascous NITROGEN SCURCR SHUTOFF valve. 


a, On SYSTEM SUPPLY panel, closo VENT valve; then opon TO FURL COMPATIBLE SYS shut- 
off valve and TO LN, PRESS PANEL shutoff valvo, 


WARNING 


SYSTEM PRESSURIZED Lights (located on console and In test 
cell) came on to indicate pressure downstream of console pres- 
surizing panels and inte tust cell. Safety precautions outlined 
in R-3896-3, Volume [ must bo followed when working with 
prosuurized systems. 


| la) Wf Indication ts not as apecified, press applicable awitch-light. 


ee 


Figure 7-3. Preparing Components Test Console for Use (Sheet 3 of 3) 
tnd Chango No. 20 - 19 May 1971 
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ROTATED 90" 


ALLURING 
PIN 


A ROTATE! 110° 


ENGINES INCORPORATING M292 Ott 
MDG? CHANOR (VALS & 407870) 


ENGINES NOY INCONTORATING MDDS, 
GOR MDO? CHANGE (VALVE 4078'D)} 


40784 000-10 


Figure 7-4. Heat Exchanger Chock Valve--Cutauway Ylaw 


Procedure Result Procedure Reault 
7-13. GATE OPENING AND CLOSING TESTS, d. On LOW PRESSURE panel, apply pres- 
sure tu check valye ag follows: 

i. Make sure that Com- None. 
ponents Tegl Console is (1) Adjust PRESSURE Low PRESSURE 
prepared for use is gul- REGULATOR untll REG panel pressurized. 
lined in flgure 7-4, SUPPLY PRESS gage 

dndicates 75 £26 pal. 

b. Connect check valye None. 
to congule for gate opening (2) Open SHUTOFF Heat exchanger 
and closing tests as shown valyo. check valve In- 
in flpure 7-5. lst port (A), 

pressurized, 

u. On FLOW/A P MOM- None, TEST CELL 
TOR panel, open test cel) MONITOR PRES- 
inlel SHUTOFF valve. SURE gage indl- 
Uneap 15AP DOWNSTREAM catan 75 426 pal. 


INLET fittlng. 
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Section YH R-3896-3 
Paragraph 7~14 Volume II 


TEST CELL Procedure Result 


of i. Méasure leakaya at Maximum allowable 
15. AP PNEU check valve outlet port {B) leakage 100 scim. 
wlth Pneumatic Flow 
Tester G3104, 


j- On LOW PRESSURE Check valve inlet 
panel, close SEUTOFF port depressurized. 
valve, Adjust PRESSURE LOW PRESSURE 
PRESS OUTLET REGULATOR until REG pane! depressurized. 

SUPPLY PRESS yas 
GATE OFENLNG AND CLOAING TESTS Indicates zero, 


k. On FLOW/ P panel, None. 
_tioge test cell iniet SHUT- 
OFF yalve. Close PRES- 


ital SURE DIFFERENTIAL 
gage SHUTOFF valye. 
PRESS OUTLET 1, Remove check yalve from test getup. Cap 
REVENGE LEAK-TEST 15AP UPSTREAM INLET and 15AP DOWN- 
LEGEND STREAM INLET. 
VALYE PORTS 
$ GUTLET ee eee wean 4-14, REVERSE LEAK-TES'S, 
C IMBTRUMENTATION Byatt EM 407870°% | 
a. Mako gure (at Com- None. 
Figure 7-5. Hoat Exchanger Chack Valve ponents Teat Console ls 
Pneumatic Leik- Test Setupa prepared for use as out- 
ned in figure 7-4, 
Procedure Result 
b. Connect chock yalve Nona. 
@, Observe chack valve Valve muat flow to console for reverse 
outlet port (B). froely ta leak-teat aa shown in 
atmosphere. figure 7-5, 
f. On LOW PRESSURE Pressure to c. On FLOW/AP None. 
panel, slowly decrease check valve in- MONITOR panel, open 
pressure by adjusting Jot part (A) test coll INLET SHUT- 
PRESSURE REGULATOR reduced, OFF valve. 
until REG SUPPLY PRESS 
gage indicates 10 pet. d. On LOW PRESSURE panel, apply pres- 
ra ta check valve outlet port {B) aa foll f 
gy. On FLOW/AP MONI. PRESSURE DIF- saa pert (8) es 
TOR panel, open PRESSUR FERENTIAL 1 TOFF LOW PH1,SSURE 
DIFFERENTIAL gage SHUT~ gage Indicates ia esas eeoih 
OFF valve. 10 psi, valve outlet port 
7 : (2) Adjust PRES- (B) pressurized. 
h, On LOW PRESSURE = Check valve SURE REGULATOR until TEST CELL 
panel, slowly adjuat PRES- gate to cloge at REG SUPPLY PHESS MONITOR PRES- 
SURE REGULATOR to 0.25 palg ndicates 15 41 psi, SURE guge indi- 
guge | a P Bag! 
réduce valve inlet pressure =o minlinum. cates 15 +1 pal. 


unt] valve gate cloges. Ob- 

serve FLOW/A P MONITOR 
ane}, PRESSURE DIFFER- : 
NTIAL gage. 
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Procedure 


@. Measure yalve inlet 
port (A) leakage witin 
Pneumatic Flow Tester 
G3t04. 


f. Repeat stepa cd and 
eat 2522, 4025 and 
£60 410 paig. 


g. On LOW PRESSURE 
panel, cloge SHUTOFF 
valve, 


R-3896-3 
Yolume II 


Result 


Maximum allow- 
able leakage ia 
50 acim. 


Maximum aliow- 
able leakage at 
each pressure, 
from check 
valve inlet port 
(A) ia 50 acim. 


Check yalye 
deprossurized. 


h. Inatall pressure cap on check valve inlet 


port (A) teat flxture. 


i. On LOW PRESSURE 
panel, open SHUTOFF 
valve. 


j. Perform external 
loak-test un check valva 
uaing leak-test compound 
(MIL-L-25587). 


k. Gn LOW PRESSURE 
panel, close SHUTOFF 


valye and open VENT valve. 


Close VENT yiive alter 
pressure docaya. Adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates zero. 


1. On FLOW/4 P MONI- 
TOR panol, cloge tost cell 
inlet SHUTOFF valve. 


WARNING 


Check valye 
pressurized to 
100 £10 psig. 


No oxternal 
leakapa ia 
allownphle, 


Chock valye 
Qupressurized. 
LOW PRES- 
SUITE panel 
doprogsuriged. 


None. 


The following pro¢cadure acs clean- 
ing compound, which is volatilo. Use 
in a Woll-ventilated area aince the 
vapors displace the oxygen in tho air, 


resulting in suffecation. 


1A. Remove all leak-test compound from 
joints and fittings with a clean, dry cloth, or by 
flushing inatcossible areas with cleaning 


compound (MIL-C-81302), 


m. Remove check valve 
from test aetup. 


None, 


Section VII 


Paragraphs 7-15 to 7-16 
Procedure Ragult 
n. Install protective None, 


clogurea. Refer to parg~ 
yeaph 7-2, Safetywire 
instrumentation port plugs 
with inconel lockwire 
MS20995N. 


o. If heat exchanger check None. 
valve testing is complete, 
secure test equipment as 
outlined in paragraph 7-16. 


7-15. SECURING TEST EQUIPMENT, 


7-16. After heat exchanger check vaive testing 
ig completed and valve is removed from test 
setup, aecure equipment ar follows: 


a. Reduce facility gaseous nitrogen supply 
to zero, 


b. On PNEU SOURCE CONTROL panal, 
close NITROGEN SOURCE SHUTOFF yalye. 


c. On SYSTEM SUPPLY panel, closa TO 
FUR]. COMPATIBLE S¥S SHUTOFF valve; then 
open SYS VENT valve, 


d. On MED PRESS FUEL COMPATIBI.E 
panel, open SHUTOFF and VENT valveg; then 
adjust PRESSURE REGULATOR to vent trapped 
preagure, 


o. Close all shutoff vaivea, regulators, and 
ulitity valvas. 


f. Make gure all prosgure gages indicate 
zero; then close all vent valyeg. 


gp. Cap utility panel and teat call pane) out- 
lete and connectors. 


h. On PRESSURE/TEMPERATURE MONITOR 
panel, turn CHANNEL SELECT switch to OFF, 


i. On ELECTRICAL CONTROL penel, prose 
TEST SELECT switch-lights so that all lights 
are off; then press POWER ON awitch-light, 

j- Turn DC POWER SUPPLY off. 


k. On POWER DISTRIBUTION panel, pull 
out elrcult breakers. 


Change No. 20-10 May 107! = 7-"1/T-8 
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Section VII 
Paragraphs 8-1 ta 8-6 


SECTION VILL 


THRUST CHAMBER (INSTALLED) 


4-1, RUST AMBER ASSEMBLY 
208101-31, 209201 THROUGH 209201-121, AND 


| 200717-3) THROUGH 209717-921 (INSTALLED). 


8-2. Special welding equipment and certified 
welding persannel are required to perform re- 
pairs on F-1 rocket engine Lheust chamber as- 
sembly. The following paragraphs establish 
Heneral requlrements for equipment and outline 
the detail inspection and repair procedures. 
6-3. GENBRAL REQUIREMENTS. 

8-4. WERLDER CERTIFICATION. Certification 
of personnel entails suisfactory completion of 
the preseribed tralning on F-1 thrust chamber 
assembly repairs as established hy Rockeldyne. 
Personnel repairing tubes in the FL thrust 
chamber becdy must be certified to weld and 
braze ineonel X material with a tungsten Wert 
gas (TIG) hellare process and an osyacelylone 
toreh-brazing process. Personnel welding the 
thrust chamber exhaust manifold must he eerti- 
fied to weld 347 CRES steel with a TIG heliare 


Drate 
Part Number 


Engine Nuinber 


Damage Location 


Weld Joint 


Figure 8-1, 


Compartment 


preeess, Personne! welding the thrust chamber 
injector nust be cerlified to weld copper wilh 
cleoxidized copper wire, and braze copper using 
wire RB)1L70-065 (Rockeidyne) with a TIG heli- 
are process, 


8-8, RECORDS. Records must be kept of all 
danmuge to the thrust chainher assembly. Soe 
figure 8-0 for a typical damage record form and 
figure 8-2 for a thrust chamber damage locator. 


NOTE 


Raised weld arrows loeated at the in- 
jector end ring, the first noz@le flat 
band aft of jacket, and the exit end 
ring ictentify tube number 1. Tubes 
number 60 and 120 are also identi- 
fled in the Same locations ta ak in 
tube counting, 


é-@. MATERIAL AND EQUIPMENT REQUIRE-~ 
MENTS. (Sce figures 8-3 and 8-4.) 


Test Namber 


Serial Numbee 


inspected by 


Description of Change 


Thrust Chamber Assembly Damage Record Form (Typical) 
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Figure 6-2, Thrust Chamber Assembly Damage Locator 
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MATERIALS: 


l'uhe assembly 205223 (aged in F-1 braze cycle). 


White sealant RTY-102 (General Electric). 
(Order sealant in 2-vunce tubes. ) 


425 aluminun-fotl tape (Minnesota Mining and Mfg), ane-inch wide. 

Emery cloth. 

Clean rags. 

Nicrobraz flux {Wall Colmonoy), 

TFrichloroethylene RBO210-003 (Rocketdyne) or trichlcrocvthylene (MIL-T-27602). 

Acid brush (commercial grade}. 

Gaseous nitrogen {MIL~P-27401}. 

Gaseous oxygen (BB-0-925). | 
Acetylene {BB-A-106). \ 
Argon (MIL-A-18453). 

Acetone (Federal Specification O-A-51). 

Methylene chloride (commercial grade). 

Helium (commerctal welding grade) or 75 He-25 Argon (commercial welding grade). 

Emery disks, adhesive backed, d-inch diamater, #40 and #80 erlt. 

Plywood, 2 foot x 2 foot x 1/4 tuch. 

Polyethylene material (commercial grade), 

Water dlapensing bottle. 


FILLER WIRES: 


Part Number -Nomenclaturs, wuLe 

MIL-E-21562, Inconel 62 Wire 0.040- or 0,045~ and 1/16-lneh 

Type MU RN62Z diameter, 

RBO170-064 Wire (Gold-Nickel) 1/92-, 9/64-, and 1/f6-inch 

(Racketdyne), dinmater. 

AWS- ASTM 

Specification 

BAU-4 

$TD1706 BO001 Deoxidized Copper Wire L/16- and 9/92~luch dameier, 

RAO1L70-065 Wire (Copper~Gold- Nickel) 1/32+, 3/64-, and £L/1G-inch 

(Rocketdyne} dlameter, 

Hastellay W Wira 0.040-, 0.045., and £/16-ineh 

diameter. 

MiIL- R-503 1 Wire, Type 447 CRES 0,.040-, 0.045-, and 1/16-inch 

(Corroaton resistant stec}) diameter. 


Figure 8-3, Material Requirements for Thrust Chamber Assembly 
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WELDING EQUIPMEN!. 


Part 
Mocel Nuraber Nomenclalure Size 
Hw .9(4) SOXAa heliare Porch (sit-cooled: with 26-fuot 
service cebic) 
84235 Elect ade Collet 0.040-inch diameter 
45V42 Gas Lens Coilet Body f. O40-ineh diameter 
84234 Hlectrode Collet 1/16-ineh diameter 
4543 Gus Lens Cellet Body 1/16-inch diameter 
53N5B Gas Lens Wigh-Inpact Cup No. 4 
T3N59 ting Lens High-lmpact Cup No. 6 
53N60 jas Lens High-Impact Cup Ro. & 
44V52 Adapter (far WW-9) 
S3NBL Insulitor {fom HW-9} 
Hwelgla) 41V31 Heliare Torch (water-cooled: with 25-fout 
service cable) 
LONE Liectrode Collet 1, 16-ineh diameter 
45V25 Gis Lens Collet Body 1/16-inch diameter 
1.24 Liectrade Cullet 3/32-inch diameter 
45V26 Gas Lens Collef Body $/32-1nch diamvter 
1ON25 Liectrode Collet 1/8-inch diameter 
452: Gas Lens Collet Body 1/8-ineh diameter 
45¥°8 Cas nens Collet Body $/32-inch diameter 
$4N25 Flectrode Collet 5/32-inch diameter 
KANDI Insutater (for HW-18} 1/8-inch dizemeter 
b4N18 High-Impact Gas Cuv No. 4 
S4N Li Migh-Impact Gas Cup No, 5 
54N]4 High-Pepact fjas Cup No. 6 
R4N15 Bigh-npact Gas Cup No. 7 
54N14 High-Impact Gas Cup No. B 
pw-20) 4I\.i Heliare Torch (water-cooled: with 25-foot 
service pable) 
1aN?1 Flectrode Cotiet 0. 04D-inch diameter 
1i3N26 Flettiode Coilet Rady 9, G40-inch diameter 
Vane Electrode Collet 1/16-inch diameter 
13N27 Electrode Collet Body 1/16-ineh diameter 
18N23 Electrode Collet 3/32-inch diameter 
13N28 Electrode Collel Body $/92-inch diameter 
13N24 Electrode Collet 1/8-ineh diameter 
3N29 Elecirede Culict Body 1/8-inch diameter 
INDY Bigh-Jropact diag Cup No. 4 
LINC High-Impact Gas Cup No 35 
73N19 High-frupact Gas Cup No. 6 
13N1] High-hopact Gag Cup No. 7 
13Ni2 High-Impacl Gas Cup No. 4 
13N19 High-Impact Gas Cup No. id 
40V 67 Fuse and Hoac Assembly 


(for HW-20) 
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WELDING EQUIPMENT: (continued) 
Part 
Model Number Momenclature aize 
84zZ18 Tungsten 2% Thoriated Blectrodes 0. 040-jnch diameter 
G4Z10 Tungsten 2%o Thoriated Electrodes 1/16-inch diameter 
84220 Tungsten 2% Thoriated Electrodes 3/32-inch diameter 
BEZTO Tungsten 2% Thoriated Electrodes 1/8-inch diameter 
81280 Tungsten 2% Thoriated Electrodes 5/22-inch diameter 
None Pressure gages for measuring argon gas 
duting welding and purging 
R-502%) 04X34 Regulator Flowmeter for argon 
R-50a) 04X95 Regulator Flowmeter for helium 
bCR-400 P & H Power Supply Tungsten Inert Gas Are 400 amps 
HsGwih) Welding Unit (with high-frequency start and 
capable of operating at a minimum of 4 
ampereg} 
Frs-6”) Foot-operaled remote current and contactor 
control 
gon? Hydromount (water supply) 


BRAGING EQUIPMENT: 


Oxyacetylene equipment with 2-atape oxygen and acetylene regulatars; light aircraft 
tarch; complete set of tips (000 to 5); hoge (red and green fused, mininnstr length of 
50 feet); tp cleaners: and igniters 


TOOLS: 


13044966 Check Fixture (to check injector baffle bulges) 

T-5047402 Flange Polishing Teol (ta rework thrust chamber exhaust manifold inlet flange) 
Straightedve, 3 foot Jong 

Feeler gage set 

Minl-Grinder (Buckeye Tool Corp) 

AQ grinding wheel discs (Craytes Mig) 

Fine wire stajnless~steel] manual and rotary brushes 

Wire cutters and pliers 

Hand files (mill and Swiss} 


(a) Union Carhide Corn, Linde Divisien (Equivalent equipment may he uged.) 
{b) Harnischfeger Corp (Equivalent equipment may be used. ) 


i a eG eS ey Se 


Figure 8-4, Equipment Requirements for Thrust Chamber Assembly (Sheet 2 of 2) 
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8-7. SAFETY REQUIREMENTS. All safety 
requ rements in force at the using organization 
inust he strictly observed. In addition, the 
following minimum safety precautions must be 
followed: 


a. The man )it, if exiployed, inust he eapa~ 
ble of operation from the work jatferm or from 
grounc! level. 


b, Breathing apparatus must be worn when 
enter the thrust chainber 


c. The buddy system must be used when per- 
sonnel enter the thrust chamber. ‘The standby 
personnel must be qualified in test stand opera~ 
lion, operation of tho breatling apyaratus, and 
operatiun of the Lift equipment. The standby 
personne] must always remain in line-«of-si¢ht 
of (he person in the thrust chamber, 


d. Isolate the thi ot chamber assernbly in 
such a manner that inadvertent pressurant or 
propellaat aumission is impussible. 


e. Flush and purge the thrust chamber prior 
to initiating any effort employing & spark- 
producing device. 


f, Make suve that the welders work platform 
is held rigid during the welding operation. 


g. Muke sure that other work in the immedi~ 
ate area will not introduce combustibles into 
the thrust chamber. 


8-8, CLEANING, 
WARNING 


The following procedure uses trichlo- 
roethylene, which is a texic solvent. 
Inhalation of its vapors or prolonged 
eontact with the liguid can cauce seri- 
ous injury ar inss of Jife. 


a. Flush wside of thrust chamber tubes with 
trichlorocthylene B0Z10-0N3 (Rocketdyne) or 
trichlorocthylene (MIL-T-27602), 


b. Clean outside or repair area (4 minimum 
of 3 inches on tubes and 2 inches on the exhaust 
manifold from all weld points} with a fine steel 
wire brusin. 
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WARNING 


Vhe following procedure uses acetone, 
whieh is extremely diammable and 
must nol be used near Sparks, heat, 
orany source af flime. It is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact wilh the liquid can 
cause serious injury or loss of life, 


e, Wipe area cleaned in step b with a cloth 
moistencd with acetone (Federal Specilication 
O-A-5]). 


d. Remove any visible braze alioy from im- 
mediate weld area wilh cmery cloth aud wire 
brush and from letween tubes as tar as precti- 
eal. Braze alloy sheuld be removed a minimum 
of 174 inch frem areca to be welded. 


e. Mike sure that surface to be repaired is 
free of oxidize cisroieration and dry prior te 
welding, 


8-9. WIND SHIELIUING, Prevent deflection of 
torch gases by pusitioniny protective shields 
around the weld area, as necessary, to deflect 
gusts of wind. Reposition the protective 
shiekls, as required, during the repairs. 


8-10. LIGHTING. Hlurminate the repair area 
with suitable Hghting equipment thai is adjust~ 
able and mounted so as not to require holding 
by personnel. 


8-11. BRAZING AND WELDING BACKUP GAS 
REQUIREMENTS. Purge the thrust chamber 
tubes through & toturti manifold drain screw 
port with gaseous nitroten (MIL-P-27401} at 
290-225 pste for 18 minites and then y,ilh argon 
{MIL--A+18455} at 90-125 cubic fect.hour for 15 
minulés prior to beginning a crack repair of a 
tube or after a patch js {n position seady for 
tacking and welding, At the conclusion of repair 
procedhires, the oxidizer deme inust be decun- 
taminated by flushing the dame as outlined in 
R«$896-11, | 


WARNING 
Contamination of the oxidizer dome 
van cuuse an explosion resulting in 
Serious Snjury to personnel and dem- 
ave to equipment, 

NOTE 
If two drajn screw ports are used for 
the purge, the purge time can be re- 
duced by one-half, 
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Volume II Paragraphs 8-12 to 6-13 
8-12, INSPECTING, defects that inust be repaired before performing 
leak-tests. Leak-tests as outlined In R-3896-118 
8-19. Visual inspections and leak-teats are detect small defects and determine that previous 
perfurmed on the thrust chamber assembly to repairs do not leak. See figure 8-5 for disposi- 
joente defects. Visual inspection detects large tion of deferts. 
Condition Description Disposition 
Dome, injector, or Weld as oullined in paragraph 
thrust chamber instru- 6-17. 
mentation prefill, 
drain, or purge boss 
weld cracks. 
Inj cotor 
Baffle separation. Notify roanufacturer‘s repre- 
sentative. 
Raffle deformation. Deformation lesg than &. 250 Acceptable. 
inch, 
Deformation greater (han Acceptabllity and repair require- 
0,250 inch, ments to be specified by manu- 
facturer's representative. 
Baffle bulges, Balges with no leakage and up Acceptable. 
to and including 0.190 inch in 
height, as measured with check 
fixture T-6044956, 
Leakage resulting from holes Repair 46 outlined in parugraph 
or cracks. Maximum width of 8-31. 
crack ox hele not exceeding 
3/16 inch at intersection with 
comant passage, 
Nefects larger than listed Accrptability and repair require- 
ahove, ments to he specified ky mahu- 
facturer’s representalive. 
Distortion and minor Acceptable. 
erucks in baffle 
orifices, 
Distortion of ring Acceptable. 
orifices. 
Cravks in baffle-to- Repair as outlined in paragraph 
haffie braze joints. §-32, 
Cracks in baffle-to- Cracks that are included in Hepair as oullined in paragraph 
baffle braze Joint material of TIG brazed nuggets. 8-32. 
nuggets. 


Figure 8-5. Thrust Chamber Assembly Damage Limits (Sheet 1 of 5) 
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Description 


Disposition 


Injector (cont) 
TIneipiont cracks or 
separations at edges 
of baffle-to-baffle 
braze joint nuggets. 


Injector face and 
baffle erosion. 


Injectar body bowing. 


Injector propellant 
passage for orlfice 
conta minatlon ar 
obstruction. 


Injector to thrugt 
chamber O-ring 
seal extruding. 


————— eds 


Thrust chamber tube 
dents (internat). 


A cracked appearance at edges of 
radial-to-clreunvferential oaffle 
TIG braze nuggets (where nuggets 
meet parent metal of baffle system). 


Inspection ag outlined in paragraph 
8-36 indicates difference between 
surfaces of inner dome bolt pads 
and outer dome “‘olt fiange to be 
0.090 inch or less. 


tnspection as outHned in para- 
raph 8-36 indicates difference 
between surfaces of inner dome 
bolt pads and outer dome bolt 
flange ta be greater than 0,930 
inch. 


Inspection as outlined tn pare- 
graph 8-36 indicates difference 
between surfaees of inner dome 
bolt pads and outer dome halt 
flange to be greater than height 
of inner dome bolt pads, 


After each teat, systematically 
eheck for forelgn material, 
Visually insp2ct ring thraugh ori - 
fices to groove behind, Check 
each ring in etch injector com- 
partment in numérical order. 
(See figure 8-2.) Visually in- 
spect baffles at tratllng edge and 
inte each orifice in alphabetical 
order, (See figure 8-2.) 


Dents less than 6.075 inch in 
depth and feces than 22 inches 
in length. 

Dents exceeding 0.075 inch in 
depth or 13 inches in length. 


Acceptable. 


Aeceptabliity and repalr roquire- 
nents to be specified by manu- 
facturer's representative. 


Acceptable. May be reinstalled in 
thrust charober. 


Unacceptable, Repair reguire- 
racnts to be specified vy manu- 
facturer's representative, 


Unacceptable. Injector must not 
be reworked: Jt must be replaced 
by another unil. 


Remove foreign matertal. 


No extrusion acceptanle. Replace 
Q-ring seal. (Refer to section 
TX.) 


Acceptable, 


Install] @ butt patch {paragraph 
§-25). 


Figure 8-5. Thrust Chamber Assembly Damage Limits (Sheet 2 of 6) 


8-8 Change No. 14 - & January 1969 


Conditlon 


Thrust Chamber Boils 
{cont} 


Thrust chamber tube 
dents {eaternal). 


Thrust chamber tube 
crown burning. 


Thrust chambor tube 
nicks and scratches, 


Thrust chamber iuke 
nickel plating peeling. 


Thrust chamber tube 
internal leakage, 


Braze jalnt leakase 
at exit end ring of 
tuhe joint. 


Graze joint lenkage 
at 3:1 exbangica ratio 
plane splice joint, 
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Description 


Dents less than 0.150 inch in 
depth. 


Dents exceeding 0.150 inch but 
less than 0.250 inch in depth. 


Dents excérding 0.250 inch in 
denth 


Burned areas greater than 0,005 
inch in depth by 3/14 inch in 
width by 5 inches : + lengtli. 


Wicks and scratches exceeding 
0,005 inch in depth by 0,010 
inch in width by 5 inches ity 
length. 


Leakage within 6 inches of in- 
jector face, 


Longitudinal cracks. 


Transverse crack less than 1/2 
inch in length, within 1/4 inch of 
the tub2 centerline, and more 
than one inch from another crack 
on the sare tube, 


Transverc? erack exceeding 
above limits in length. 


More than one crack within one 
inch af tube length. 


Braze joint leakage at injector 
end of tube jojnts. 


Se-page of test fluid not breaking 
from wall. 


Seepage of test flujd breaking 
from wall. 


Seepage of test fluid not break - 
ing from wall, 


Sectlon VII 


Disposition 


a nN a ak 


Acceptable. 


TIG brage te reinforce area as 
autlined in parayraph 8-18, 


Acceptability and repair require- 
ments to be specified hy manu- 
facturer's representative, 


Instal! 4 butt pateh (paragraph 
8-25) or a modified but patch 
(paragraph 8-26}, as applicable. 


Tnstall a butt patch (paragraph 
8-25) or a modified buti patch 
(pxragraph 8-26), a3 applicabic, 


Record damage in engine logbook, 


Install a butt patch (paragraph 
#-25) or a mondified butt patch 
(paragraph §-26), as applienbiec. 


Weld as outlined in parayraph 8-17, 


$eal with either white sealant 

TV -102 (Genera? Etevtrie) or 425 
aluminum-foll taper (Minnesota 
Mining and Mfg) (paragraph 8-13A). 


Weld as outlined in paragraph 
B17, 

Repair as autlined tn paragraph 
8-25, 

TIG braze as outlined in para- 
graph 6-18, 


Seal with either while sealant 
RTV-~&02 (General Electric) or 

425 aluminun-foil tape (Minnesota 
Mining and Mfg) (paragraph 8-184}. 


TIG wt torch braze as outlined in 
paragraph 8-22, 

Seal with either white sealant 
RTV-102 (General Electric) or 

125 aluminum-foli tape (Minnesota 
Mining and Mfg) (paragraph 8-194). 


Figure 4-5, Thrust Chamber Assembly Damage Limits (Sheet 9 of &} 
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Condition 


Thrust Chamber Body 
con 


Thrust chambex tube 
external leakage. 


Thrust chamber tube 
pinholes (internal). 
(1) Kennedy Space 
Center (KSC}. 


(2) Pre-static 
test firing. 


(3} Conditions other 
than KSC or pre- 
slatic teet {ring. 


Thrust chamser tube 
pinholes (external), 


Tube split or gate fail- 
ure ta prirnary upflow 
tute In vicinity of splice 
joint at fuel manifold. 


Braze washout 
between tubes. 


Tube-to-tabe joint 
hot-gas leakage. 


Defects in welds or 
In parent material of 
thrust chamber 
assembly structure, 


9-10 


Change No. 22 = 
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Description 


Seepage of test Muid breaking 
from wall. 

Test fluid seepage under nozzle 
bands. 


Test fluid leakege under flame 
shield. 


Pinholes through tube wall not 
elusex than 1/8 inch from braze 
alloy. 


Pioholes through tube wali cov- 
ered by or within 1/8 inch of 
braze alloy. 


Pinholes through tube wall not 
closer than 1/8 inch from braze 
alloy, 


Pinholes through tube wall cov- 
ered by or within 1/8 inch of 
braze alloy. 


Pinholes through tube wall not 
closer than 1/8 ineh fram braze 
alloy, 

Pinholes through tube wall cov- 
ered by or within 1/8 Inch of 
braze alloy. 

Pinholes through tube wall rot 
closer than 1/8 inch trem braze 
alloy. 


Pioholes through tube walk cov- 
ered by or within 1/8 inch of 
braze alley, 


Inspection through tube window at 
injector end ring reveals bicwn 
back wall of tube within end ring 
cavity, 


Combustion gus leakage between 
dubés, with or without black 
streaks on outside of thrust 
chamber, 


I AMARA ML ew, 


Figure 8-5. Thrust Chainber Assembly Damage Limits (Sheet 4 of 5) 


15 February 1972 
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Disposition 


TIG braze os outlined in paragraph 
8-19, 

Install an ingert patch ag outlined 
in paragraph 8-27. 

Install an insert patch as outlined 
in paragraph 8-27, 


Repair by sealing pinholes with 
either white sealant It1'V-162 
(General Electric) or 426 aluminum- 
foil tape (Minnesota Mining and 
Mfg} 'paragraph 8-184}, 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representative. 


Repair as outlined in paragraph 


Repair as vutlined in paragraph 
§-21, 


Repair as outlined in paragraph 
8-17, 


Repair as outlined in paragraph 
8-21, 


Repair as outiined In paragraph 
8-274 or 8-278. 


Acceptability and repair require- 
ments to be specified by manu- 
facturer‘’s representative. 


Repair as outlined in paragraph 
B~20. 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representative, 


Condition 


Thrust Chamber Body 
tcont) 


Weld failure and cracks 
in tension band. 


Deformation to thrust 
chamber nozzle exten- 
sion mating flange at 
10:1 expansion ratio 
plane. 


Deformation of hori- 
zontal tension ties he- 
tween intet of turbine 
exhaust manifold and 
thrust chamber boty, 


Erosion of exit end 
attach lugs. (See 
figure 8-5A to deter- 
mine lug area. ) 


Damaze to thermal 
insulation mounting 
studs, brackets, 
and insulators. 


Drain adapter 
leakage on thrust 
chambers 20920). 91 
through 20940i-121, 


a 


Exhaust manifold 
deformation. 


Mechanical deforma- 
tion duc to improper 
handling, 


Lenkage at exhaust neanifold- 
to-heat exchanger joint asa 
result of exhaust manifold 
inlet flange deformation. 


Disassembled faint shows 
Bignificant carbon deposita 
vast primary geal {normall 
‘cound an heat exchanger side 
of seal). 


R-36808-3 
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Description 


Less than 2 inches aboye or 
below horizontal plane. 


Greater than 2 Inches above 
or below horizontal plane. 


Remaining area of lug equals 
Q. 028 square inch or larger. 


Remaining area of lug equals 
less than 0,026 square inch. 


Broken, dent, distorted, 
missing, or other damage 
that requires repair of studg, 
brackets, and inswators. 


Leakage resulting from 
eracked or defective drain 
adapter weld, 


Thermal distortion due to 
normel hat firing. 


Change No. 18 - 21 Apri) 1970 
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Section Vil 


Disposition 


Acceptability and repair require- 
ments to be specified by manu- 
facturer's representative. 


Acceptabiily and repair require- 
ments to be specified by manu- 
facturer's representative, 


Acceptable. 


Acceptability and repai require~ 
ments to be apecliied by manu- 
facturer's representative. 


Acceptable. 


Replace lug prior to attaching 
Turbine Exhaust Exit Pressure 
Check Fixture GI144. 


Roter to R-3896-6 for repair of 
studs, brackets, and insulators. 


Acceptablity and repair require- 
ments to be specified by manu- 
facturer's representative. 


Acceptable. 


Acceptability and repair require-~ 
ments ty be specified by manu- 
tacturer's representative. 


Rework inlet flange as outlined 
in paragraph 8-27C, 


8~10A 
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ALLOWABLE 
EROSION 


-— REMATHING 
LUG AREA 


LUG 


|. M*¥ASURE DIMFNSION a, b, 2, andd. 
DIMENSIONS MUST BE TAKEN AT MAXIMUM 
ERODED AREA (i... TO OBTAIN MINIMUM 
REMAINING CROSS SECTION). 


2. QALCULATE NEM AINING LUG AREA 
USING FORMUI.A: 


(a+p+s) ¢ = LUG ARMA. 


4. REMAINING LUG AREA MUST DE 
© 028 SQUARE INCH OH LARGER 


zo9202-1-9| 


Figure 8-54, Determining Area of Thrust 
Chamber Lugs 
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8-14. VISUAL INSPECTION. Record all dam- 
age on the thruat chamber assembly damage 
record furm (figure 8-1), Use the thrust cham- 
ber assembly damage locater (figure 8-2) when 
defining area of thrust chamber damage. See 
figure 4-6 for typical types of baffle deformation 
and figure 4-7 fur typical types of tube damage. 


a. Inapect injector for the following types of 
damage; 


(1) Baffle for separation, 
(2) Baffle for deformation- 
(3) Injectoxy face ann baffles for erosion, 


(4) Grifices for contamination and obsttuc- 
fiona. 


(5) Orifices for ring cracks between ori- 
fices. 


(6) Ring-to-land for separation. 


b. fuspect thrust chamber body for the follew- 
ing types of damage: 
(1} Tubes fur denis, nicks, scratches, 


eracks, peeling of nickel plathig, crown born- 
ing, and pinholes. 


Section Vill 
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(4) Tension bands for external weld fail- 
ures and cracks. 


(3) Fuel return manifold braze joints for 
internal failures. 


(4) Tubes for braze washout between tubes. 


(3) 2ahaust manifold fur cracks, denta, 
and deformation. 


(6) Thrust chamber nozzle extension maling 
flange for deformalior. 


(7} Lijector end ring and exit end ring far 
braze joint failure. 


(8} Splice joint failure. 
v. Inspect the oxidizer dome, thrust cham- 
ber, and Injector instrumentation, prefill, 
drain, and purge lasses (or cracked welds. 


ad. inspect the general engine structure for 
defects in welds or in the parent material. 


CIRCUMFERENTIAL 
DEFORMATION 


RADIAL. 
DEFORMATION 


= saath 


Figure 8-6. Thrust Chamber Injector Baffle Deformation {Typical} 
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1 TRANSVERSE TUBE CRACK 


\\ 


3 NOZZLE GATE FAILURE 


2 LONGITUDINAL TUBE CRACK 


4 SPL CE JO‘NT FAILURE 


~, 
\ NOTH 
t SHOWN ARE POSSIALE TUBE 
DAMAGES ON THE OAS AIDE 
OFTHE TUNES, LEAKAGE 
ON THE EXTERNAL SIDE OP 
THE TUBES [5 USUALLY FROM 
PIN HOLE TYPE DEFECTS 
PARENT MATE: 
RIAL FLOW AND 
EAOSION 


% TUBE BVANING AND GATE 
FLAP FAILURE 


23201-B-3 


Figure 8-7. Thrust Chamber Tube Damage (Typical) 
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8-15. THRUST CHAMBER )}.ODY REPAIRS. 


4-16. Specific type of repair required for cach 
defect must be determined either by ihe xepair 
designated tn figure §-5 or as recommended hy 
the manufacturer's representative. 


§-17. WELDING. All welding on the thrust 
chamber utilizes the TIG heliare welding proc- 
ess with an arern gas backup. Inconel X tube 
repairs are welded using Inconel 62 wire while 
repairs on the 347 CRES thrust chamber exhaust 
manifold are made with type 347 stainless steel 
iilier rod or Hasteiloy W filler rod. Al) welds 
must be accomplished by a single pags opera- 
Clon, unless otherwise specified below, using 

a minimum heat while maintaining 100-percent 
weld penctratioa, Whenever possible, the weld 
most extend 1/8 to 1/4 {ach beyond the end of 
the defect. All welds must be dye penetrant 
inspected. No cracks are acceptable. 


CAUTION 


Do not weld into a braze fillet, since 
a porous bond will be praduced. 


§-18. BRAZING. Repair brazing on the thrust 
chamber tubes utilizea either the tungsten inert 
gas process or the oxyrcetylene process, ag 
specified. All brazing must be done with an 
argon gas backup, in accordance with paragraph 
8-11. All thrust chamber brazing must te done 
with wire RBC17U-064 (Rocketdyne), as speci- 
fied. Wher buth welding and brazing are re- 
quired, always braze into the weld. After com- 
pleting repair of the thrust chamber or oxidizer 
dome, the oxidizes’ deme must be flushed as out- 
lined in R-3896-11, 


§-18A, REPAIRING MINOR LEAKS. Repair 
minor leaks inside thrugt chamber with either 
white sealaat RYV-102 (General Llectric) or 
425 aluminum- foil tape (Minne: ota Mining and 
Mig) as fellows: 


a. Using a fine, stainless-stec? brush, clean 
surface at leak location and se. aro inches of 
surrounding area to remové aJl loose carbon and 
foreign residue, 


NOTE 


Nickel plate inust not be removed 
frota lube surface by excessive 
abrasion, 


Section VU 
Paragraphs 8-15 to 8-19 


WARNING 


The following procedure uses trl- 
chloreethylenc, which 18 a toxte 
solvent. Inhalation of its vapors 
or proloned coutict with the 
liquid can cause serious injury 
or death, 


b, Wipe leak location and surrounding area 
with a cloth molstened with (richloroethylene 
(MHL-T-2%602), Allow area to dry. 


ce. Apply either white sealant RT ¥-102 
{General Electric) or 425 alumiaum -foil tape 
iMinaesota Mining and Mfg} to leak location and 
Ssurroundin trea as follows: 


(1} Apply white sealant directly from tube to 
leak location, then spread sealant over surround- 
ing area uth! smooth. The sealant should be 
approximately 1/8 inch thick al the leak location 
and tapered into the surrounding aren. 


(2) It aluminum toil tape is to be applied 
instead of white sealant, apply tape to leak loca- 
tion and surrounding area. Press tape firmly 
in place to provide a goad bond between metal 
surface and tape. 


8-19. REPAIRING CRACKS. The degree o7 
damage resulting from the crack datermlines the 
type of repair required. If damage is extensive 
and requires 2 patch, proceed te paragraphs 
8.25 and 8-26, ag appNeable. If the crack re- 
quires only welding, proceed ag follows: 


a. Using a mini-grinier, groove erack so it 
in readily visilile. 


WARNING 


The following procedure uses acetone, 
which !s extremely flammabie and 
tual not be used near spatks, heat, 
or any sourne of flame. Itis a toxic 
solvent. Inhalation of its vapors or 
Prolonged cuntact with the liquid can 
cause serious injury or death, 


b. Clean around crack with acetone (Federal 
Specificatlon O-A-$1); then dry repaired area, 


¢. Weld crack using process gutlined in pare- 
graph 4-17. Weld longitudinal cracks in a single 
pass. Use two passes on a transverse crack. 
Start at one énd of the crack and make a pass, 
stopping at the crown of the tube, Repeat the 
process, starting af the other end of the crack. 


d. if a crack extends intv a braze fillet, TIG 
braze aa outlined in paragranh 6-18. 


Change Mo. 18 = af April 1970 e139 
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e. Perform dye penetrant inspection on the 
weld as outlined in R-3896-3, Volumei, No 
tracks are allowable. 


NOTE 


If cracks are discovered during the 
inspection, repeat this procedure 
one lime only, No more than two 
weld passes shall be made ona 
transverse crack or three pisses 
on 2 longitudinal crack, or it will 
be necessary to remove the welds 
and install a patch. 


{, Flush oxidizer dome as outlined in 
R-3096-11, at completicn of thrust chamber 
(the repair or oxidizer dome repair, 


8-20, TUBE-TO-TUBE REPAIRS, Repatrs to 
eliminate hot-gas leakage must be accomplished 
as follows: 


WARNING 


The following procedure uses 
mothylonn chloride, whith is a 
toxic sulvent, Inhalation of its 
vapors or prolonged contact with 
the liquid can cause serious injury 
or death. 


a. Using a Hine, stainless alvel rush, clean 
joint at leak location and several inchas of sur- 
rounding area to remove all loose carbon and 
foretgn residue, 


NOTE 


Do not remove nickel plate from tubs 
surface by excessive abrasion. 


b. Using a clean acid brush, wash wire 
brushed area with methylene chloride (som- 
mercial grade). 


c, Apply a smell quantity of Nierobraz flux 
{Wall Colmonny} to a clean, fine, statnless- 
steel brush. Scruv joint area, flush with hot 
water, air-dry, and inspect for cleanness, 


d. Apply a thin coat of Nicrobraz Mus (Wall 
Colmonoy) to joint area and surrounding heat- 
affected zone. 
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e. Apply a thin coat of Nicrobraz flux (Wall 
Colmonoy) toa 1/32-inch dlameter brazing alloy 
filler wire RBO170-064 (Hocketdyne). 


f. Using a size G00 tip, adjust torch to pro- 
duce a neutral flame of size and shape ta 
properly melt and flow brazing alloy without 
damaring tube wall, 


@ Place torch tip into jaint until tt contacts 
and is guided by tube side walls dusting brazing, 


h, Insert flux-coated brazing alloy wire lato 
jolnt, starting repair not less than 2 inches [rota 
leak location, and extending repair fillet at least 
2 inches beyond jeak lovation or as far as neces- 
gary to seal leak, When leak location is within 
3 inches of injector ring, extend repair fillet to 
injector end ring, 


i, Allow repalr to alr-cool until cool ta touch, 
Using hct water and a fine, stainless-steel brush, 
remove [iux residue fram joint ang surrounding 
area, 


j. After aJl flux residue hus been removed 
from repatred area, fiush with hct running tap 
water and air-dry. 


K. If leakage persists, repeat steps c through]. 


8-21, OXYACETYLENE BRAZE PINHOLE 
REPAIRS. HKepairs to eliminate fuel leakage 
roust be accomplished as follows: 


WARNING 


‘Lhe following procedure uses 
methylene chloride, which 1g a 
toxic sulyent. Inhalaticn of its 
vapors or prolonged contact with 
the liquid can cause serious tojury 
or death, 


a, Usinga fine, stainless-steel brush, clean 
tube surface at leak incation and several inches 
of surrounding area to remove al) loose carbon 
and foreign residue. 


NOTE 
Do not remove nickel plate from tube 
surface by excessive abrasion. 


h. Remove oxideor foreign residue from 
surrounding area with emery cloth untL] burface 
appears bright and clean, 


R-9896~3 
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¢, Using a clean acid brush, wash polished 
area with methyleno chloride (commerctal 
grade), 


d. Apply a small quantity of Nicrobraz flux 
(Wall Colmonoy), toa clean, fine, slainicas- 
Kleel brush, Scrub area ground pinhole, flush 
with hot water, air-dry, and inspect for 
cleanness, 


e. Apply a thin coat of Nicrabraz {lux (Wall 
Culinonoy) to leak lecydion and surrounding 
heat-affacted zone. 


f. Apply a thin coat of Nicrobraz flux (Wall 


Colmonoy} iy a 1/32-inch diameter brazing alley 


Hiller wire RBO1 70-064 (Rocketdyne). 


g. Using a size 000 tip, adjust torch to pro- 
duce a neutral flame of size and shape to 
Properly melt and flow brazing alloy withoul 
damaging wall, 


h, Heat area surreinding leak until brazing 
alloy flows into pinhole and over surrounding 
tube surface, 


NORMAL TURF-TO- 


RING Joint aa 
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1, Allow regula to air-caol until cool te 
touch. Using hot water und a fine, stainless- 
steel brush, remove flux residue from tube. 


je After all {lux residue has been removed 
from repaired ares, flush with bot running tap 
water and air-dry. 


8-22, TURBE-TO-EXIT END RING REPAIRS, 
Repairs to eHminate fuel leakage Inside thrust 
chamber ai tube-to-exit end ring (flgure 8-8) 
must bo accomplished as outlined in paragraph 
8-23 to 8-24 ancl as follows: 


WARNING 


The followlng procedure usey 
methylene chloride, which ig a 
toxic solvent. Inhakction of its 
yapors or prolonged contact with 
the liquid can cause serious injury 
or death, 


a. Using a fine, stuinless-steel brush, 
elean joint at lexk location and several inches 
of surrounding area to remove ali toose carton 
and foreign residue, 


TIG OA TORCH 
BHATED ARES 
{TYPICAL 3 PLACES} 


203209 -E-2 


ae 


Figure 8-8. Tube-To-Extt End Ring Braze Fillet 
Change No, 20 - 19 May 1971 B-35 
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NOTE 


Do not remove nickel plate [rom tube 
surface by excessive abrasion. 


1. Using a clean acld brush, wash joint area 
with methylene chloride (commercial grade), 


c. Remove remaining surface contaminiutian, 
using a fine, stainless stecl, rotary brush, 
Repeat steps nandh, Prepared jolit area 
must be brigh: and clean before continuing. 


dad. Apply @ amall quantity of Nicrobraz flux 
(Wali Colmenoy) to a clean, fine, staluless- 
steel brush. Scrub ovea around leak, flush 
with hot water, air-dry, and inspaect tor 
eloanness, 


e, Torch braze or THE braze as oulllned in 
paragraph @-23 or 8-24, 


8-23, '‘TUBR-TO-EXIT END RING OX1- 
ACETYLENE TORCH BRAZING, 


a. Apply 4 thin cout of Nlevobrayz flux (Wall 
Colmonoy) ta leak lecalion and surrounding 
heat-affeeted zone. 


b, Apply a coat of Nicrobraz flux {Wail 
Colmonoy} te several inches of the ond of a 
1/16-inch lamoter brazing alloy Wer wire 
RBOLTO-044 (Rockotdvne). 


er, Using a size 0 tip, adjust torch to pro- 
duce a low-velocity naulral flame, with inner 
cone approximately 1/?-ineh long, Proper 
adjustment of tlame applies suffictent heat to 
tube surface ang forward end of exit ring to 
mneif and flow brazing aNoy wifliout damaging 
tubo wall, 


da, Heat surface of exit end ring below leak 
until flux becomes Flutd. Maintaln ring surface 
at dull red beat white concentrating heat along 
chanifered furward cdge of ring and tube sur- 
face Just abave ring. 


e. Add flux io ring and tube surtace, using 
and of brazing «alloy flier wire as an applicator 
to inaintain good flux «over during braging. 


f, Touch flux-coated Up of brazing alloy 
filler wive to tube surface just above forward 
edge of ring. Repeat at rapid interyals until 
melting and How uf filler wire 1s observed. 
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g. Apply alloy in small amounts, flowing each 
uniount deposited each time inte dube-to-ring 
opening, 


h, Contlnuc applying alloy around tube-to- 
ring opening until opentug is seated and a full 
fiJlet igs genesaled, us shown In (lgure 8-8. 


i. Allow repair to alr-cool to less than 
200° F. 


j. Remove restdual flux with bol water and 
4 fine, stainless-steel brush, Airecdry; then 
visually inspeet far defects using magnification 
up to 20K, 


8-24. TUBE-TO-RMIT END RING TIG 
BRA ZING, 


a. ‘V{G braze per applicabia portion of para- 
graph &-18, 


b, Continue alloy applicaifon around tubes 
te-riasg opening until Full fillet 16 generated, as 
shown in {lense 8-8, 


8-25, INSYAGLING BUTT PATCH. A butt 
patch (Figure 4-9) is used when there is ne 
joining ef a weld te » braze Iillet, Only welding 
is required on a butt patch. 


WARNING 


The following procedure uses acctone, 
which Ly flarimable and must not te 
uscil near teal, sparks, or open 
flame, Inhalation of its vapors or 
prolonged contact with the Hquid 

can cause sertous injury. 


a, Using a mini-grinder, remove defecily> 
section of tubing in an oval shape, 


CAUTION 


Edges must be Hled square, not 
chamfered, 


b. Using a file, remove burs from edges of 
tube opening. 


c. Clean area Lniside tube with emery cloth 
and acetone (Federal Specification O- 4-51); 
then dry repair area. 
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d. Fabrieate a patch, the same size and con- 
figuration as tube opening, from a piece of tube 
205233, 


c. Tack two 0. 040-lich icone! 62 wires (ap- 
proximately 4 inches long) to patch. Position 
wires approximately 1/4 inch from ends of patch 
and twist wires together to form a handle, 


f. Blend edges of pateh to tube opening, main- 
taining a 0. 010~ to 6.020-inch gap between patch 
and siden of opening. 


g- Hold patch in pusition in tube openimg and 
tack it in pxce using the tack sequence illus- 
trated in figure 6-9. Use a wedge-shaped 
stainlesa~ateel tool (1/16 x 1/2 inch) to form 
contour of patch while tacks are being made. 


CAUTION 


The base metal in the tube must not 
be ground, The wires may projert 
Slightly. 


h. Using a niini-grinder, remove inatajiation 
wire from patch, 


hA. Use a high-volume, low-pressure, argon 
Has purge as backup during weld repair, 


i. Weld patch using process outlined in para~ 
graph 8-17 and sequance outlined in figure 8-9. 


NOTE 
During weld repair, a minimum 


amuunl of heat must be used, tnain- 
taining 10‘-percent weld penetration. 


j. After each weld bass, check for and re- 
move, if required, cold laps and pinholes, 


k, Perform dye-ponetrant iuspectilyn an weld 
as outl...ed in R-3896-3, Volunie I. No cracka 
are allowable. 


1. Re-weld eracks found durlag dye penctrant 
inspection. 


m. Lf more than 9 passes are requived to 
weld @ crack, remove patch and install a new 
patch. The procedure must then be repeated. 


n. Flush oxidizer dame ag outlined in 
R-3896-11, at completion of thrust chamber 
tube repair or oxidizer dome repair. 


8-268, INSTALLING MODIFIED BUTT PATCH. 
The modified butt patch (figure 8-10) is used to 
repair a tube defect that ia not repairable with 
an ordinary butt patch. Both welding and brazing 
techniques are raquired on the modified butt 
entch, 
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POCATE DEFECT ANF MAKE CUTOUT AND FARRICATE PATCH 
UB PINE AREA Fft LEAVING 0,010 TO 4,024 INCH DETALEN 
curour. TUDE AND PATCH. 


TACK INSTAL LATION 
WIHE TO PATCH 


5 
TACK PATCH TO TUE Is WELD WITH ENCONEL €2 WIE, STARTING AT 
SFOUENCE 1 THROUGH 6 CENTER OF BOrtli SIOES OF PATCH AND 
WITH INCONEL 62 4ND WELDING DOTH WAYS. 


REMOVE INSTALLATION WIth 


29520)- Eady 


Figure 6-9. Installing Thrust Chamber Butt Patch 
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4a. Remove defcetive section of tube, cutting 
the side between tubes slraight and the remain- 
ing sides oval, 


CAUTION 


Edyves ius be filed square, hot 
chamfered. 


i. Usine a file, remove burs fram cdges of 
tube opening. 


c, Using emery cloth and a wire brush, re-+ 
neve furnace braze alloy from tule for a dis- 
tance nf 1°8 inch from edge around opening. 


dad. Using TlG-heliare brazing process and 
brazing alloy RBO?70- 064 (Rocketdyne), build 
wlayer of alloy between tubes and extend alloy 
1/4 Inch up fron fillet and 1/4 ineh beyond ends 
af tube opening. 


NOTE 


Two or three weld passes may be 
required ta complete the alloy 
buildup, 


e, Using a mini-grindce, remove excessive 
braze alloy from inside of tube and remove 
cold iaps and pinholes, if required. 


f, Fabrieate a patch, sume size and contig- 
uration as Lime apening. from a pices of tube 
205233, 


g. Tack two U.040-tnch Inconel 62 wires 
{approximately 4 melhes long) to paleh, Posi 
ton wires appr oxhuately 1/4 inch from ets of 
pateh and twist wires together to form a handle, 


h. Blend edges df patch to tube opening, 
maintaining: a 0, 010- to G.020-ineh gap between 
patch aud sides of opening. 


4, Hold pateh in position in tube opening and 
tack it in place using tack sequence illustrated 
in figure 810. Use a wedged-shape stainless- 
steel toot (1,16 x 1/2 inch) te forin contour of 
pateh while tacks are being made. 


CAUTION 


The base metal in the tube must not 
be ground, The wires may project 
slightly. 
j. Using a mini-grinder, remoye installation 
wire from patch. 
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jA. + high-volume, low-pressure, argon 
Fas p ,- us backup during weld and braze 
repair, 


k, Braze and weld (paragraphs 8-17 and 
8-19} palch using sequenee outlined in figure 
B-10. 


NOTE 


During weld repair, a minimum 
amount of heat inust be used, main- 
taining 100-percent weld penetra- 
tlon, 


1, After exch weld and braze step, use a 
mini-griider and remove cold laps and pinholes 
from weid, if required. 


m. Perform dye-penetrant inspection on 
weld as uutlined in R-3895-3, Yolume No 
cracks are allowable, 


n, Re-wetd cracks found during dyc-penctrant 
inspections. 


a, If more than 7 passe« are requirad to 
weld a crack, remove pateh and instal) a new 
Patch. The procedure must then be repeated, 


p. Plush oxidizor dome as oullined in 
R-3896-11, at completion of thrust chamber tube 
repair or oxidizer dome repair. 


§-2%. INSTALLING (NSERT PATCH. An insert 
patch (fgure 8.11) is required when a tube de- 
fect ls diseovercd under a tension band or flame 
shield. The repair must be made from inside 
the thrust chamber. An opening if made in the 
tube opposite the location of the defect and the 
repair tnade through this openitge. 


a. Locate defect by tube number and approxl- 
mate distance from exhuist manifold. 


b, Remove a acetion of tube from eas side 
of tube opposite defect inan oval shape. 


CAUTION 


Edges must be filed square, nel 
chamfered, 


c. Using a file, remove burs from edges of 
tube opening. 


| 
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—— USING WIAE ABOITO-084, 
BUILD UP BRATE HETWEEN 
TUDES Ty BRIDGE AND 
EXTEND 1/4 INCH BEYOND 
enh OF CUt-ouT, 


USING WIRE RADITO-084, 
BATEND BRAZE 
ATTCHONIMATELY 1/4 tNCH 
GP BOTH ENDS OF CUr 


OPENING IN iene eS 


TACK 

INSTALLATION 

WIRE TO ~ 9.019 20 0. 080 CH 

PATCH {WEEN TUBE 
el AND PATCH 


TAK 1 THROUGH 3 
WITH INCOHEL 42 WILE. 
TACK A AND 7 WITH 
WIRE RBOL10-084; THEN 
REMOVE INSTALLATION 
WIRE. 


—— 
USING WIRE KN0170-064, }UBE 
THE BOTTOM ADZ OF THE 
PATCH TO THE PREVIOUS MILLET, 
STARTING AT TACK 6, 


TACK NO, 3 


1716" 


USING WIRE R80170.084, 
FUBE TOP SDE OF PATCH 
TO PREVIOUS FILLET, 1/18" —s. 
STARTING AT TOP sy 
CORNE OF PATCH. 


WELO WITH [NCONEL 82 WIRR, $TARTING 
THOM CENTEX OF PATCH. TIQ BRAZE 
THE FINAL 1/18 [NCH OW BOTT 

EZNDS WITH WINE RBO170-004. 


205201-£-3¢ 


Figure 8-10. Installing Thrust Chamber Madified Butt Patch 
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Section VIII 
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WARNING 


The following procedure uses ace- 
tone, which is extremely flaramable 
and must not be used near sparks, 
hevt, or any source of flame, itis 
a toxie solvent. Tnhalation of its 
vapors Gt prolonged contact with the 
Hquid can cause serious injury or 
death. 


d. Clean inside of tube around defect by wire 
brushing and washing with acetone (Federal 
Specification O-A-51), Pry acetone from tube. 


e. Fabricate a patch, which overlaps defect 
Ly 0.250 ineh, from a piece of tube 205223, 


i, Tack two 0.040-inch Inconel 62 wires 
(approximately 6 inches long) to pateh. Posi- 
tlon wires approximately 1/4 inch fram ends of 
pateh and twist wires together to farm a handle, 


g- Use a high-volume, low-presaure argon 
Kas purge is backap during weld repair. 


h, Yotd patch in position in tube openiui and 
tack It in sequence, illustrated in figure 8-11, 
using a minimum heal input. 


|. Weld patch on tns{de of tube using & min{- 
muin amount of heat, maintaining 100- percent 
weld penetration. Rofer to paragraph 8-17 for 
welding procedure. 


J. Perform dye-ponetrant inspection on weld 
as outlined in R+« 3896-3, Volume f. No cracks 
are allowable. 


k. Re-weld cracks found during dye- 
penetrant Inspection. 


1, If more than 3 passes are required to 
weld a crack, remove pateh and install a new 
patch. The procedure must then be repeated. 


m. Install a patch on gas side of tube ag out- 
lined in paragraph 8-25 ur 8-26, as applicable. 


n. Flush oxidizer dome as outlined in 
R-3898-11, at completion of thruat chamber 
tube repair or oxidizer dome repair. 


8-27A. REPAIRING BLOWN-OUT TUBE 
WITHIN INJECTOR END RING CAVITY INJEC- 
TOR INSTALLED), 


a. Remove tube section, starting 3/8 inch 
below injector end ring, for a length of 2 inches 
and a minkmuin width, to allow installation of 
part number XXX sleeve, See figure ¥-12, 
view A. 
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bh, Seal downstream portion of tube opening 
with aluminum tape (Minnesota Miniag and Mig), 
or equivalent, to prevent any material from 
dropping into flow passage, See figure 8-12, 
view B, 


c. Install part number XXX sleeve with slot 
alined, as shown in figure 8-12, view B. 


g. TIG braze as outlined in paragraph 8-18 
and as shown In figure 8-12, view B, 


ce, Remove aluminum tape, 


f, Install butt patch as outlined in paragraph 
8-25. 


8-27B, REPAIRING BLOWN-OUT TUDE 
WITHIN INJECTOR END RING CAVITY 
(INJECTOR REMOVED), 


a. Install part number YYY sleeve from top 
of flow tube, Ortent installatlon ag shown in 
figure 8-12, vlew C, 


b. TIG braze as outlined in paragraph 9-18 
and us shown in «igure 8-12, view C, 


&-27C, ‘TMIRUST CHAMBE EXHAUST MANI- 
FOLD INLET FLANGE REWORK, 


a. Make gure flange polishing tool T-5047802 
is ready for use and that flltaring bowl and lubri- 
cating bowl have been serviced as outlined in 
R«3896-5, 


WARNING 


The following procedure uses tri- 
chloroethylene, which iy a foxte 
Solvent, Inhalation of its vapors 
or prolonged contact with the liguid 
chil Cause Serlous injury or death, 


b, Clean carbon from inlet flange face and 
approximately 1 inch down on instde surface. 
Use a cloth moistened with trichloroethylene 
{MiIL-T-27602) to wipe surface; then allow area 
todry. Place polyethylene material in inlet to 
catch metal shavings and water. Tape poly- 
ethylene materiai to inside surface of flange and 
make sure tape ia approximately 1/8 inch below 
face of flange. 


NOTE 


During this procedure, it will be neces- 
sary to perindically remove the sharp 
edges [rom ID and OD of the flange and 
boltholes, to prevent burs from damaging 
flange surface. 


ce. Place a sheet of plywood (2" x 2' x 1/4"), 
or equiyalent, belween inet flange and thrust 


| 
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Volume 2 


LOCATE APPROXIMATE AREA MAKE CUTOUT ON GAB DLE OF TUBE. 
OF DEFECT Ct GAS SIDE, OF PADRICATE PATCH 1O FIT OVEA DEFECT 
THE TUDF. 


TACK INSTALLATION 
WIRE TO PATO 


ian 
/ 


TACK PATCH TO TUBE IN WELD WITH INCONEL 62 SIRL STARTING 
SEQUENCE 1 THROUGH 4 AT CENTER GN DOTH SIDES OF PATCH 
ANG REMOVE i(NSTALLATION AND WELDING BOTH WAYS. 


WIRE. 


205201-E-8 


Figure 8-11. Installing Thrust Chamber Insert Patch 
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RUPTURE 


TIG BRAZE AROUND 
PEM PFERY OF SLEETE 


INOPEC'TION 
WINDOW 


ALUMIKUM TAPE 


TIG BRAZE AROUND 
PERIPHERY UF SLE2YR 


—-| 0.20" 


FLARE (M1. STID-33580) 


SLEEVE P/N XXX 


MAKE SLEEVES FROM 6/0" OD X 0.035" WALL 
347 OR 321 STALILESS-SToeL TUBING AND 
FLARE PER MIL-STD-39584, 


BLEEVE P/N ¥Y¥ 


Noa 
B/N YY 


‘NONI MUM FUARE 
TO PREVENT 
SLELYE FROM 
DROPPING INTO 
TUBE 


1-3/6" 


Figure 8-12. Installing Tube Section 
8-22 Change No. 15 - 23 April 1969 


R 3896-3 


Section VII 


Volume it 


ehamber body to protect T.’C tubes. Maintain 
clearance between tool roller guides and 
plywood, 


d. Take measurements of inlet flange as 
follows: (See figures 8-19 and 8-14.) 
{1} Use a straightedge and feeler gage. 


(2) Take measuremeits with straightedge 
across center of flange at bolthole locations 
180° apart. 


{3} Reeord measurements on chart. 
e. Remove leak monitor port plug. 


f. Install handle retaining bracket un No. 1 
side tension-tie with bracket and "'U" shaped 
cutout at maxlmum distance from inlet flange. 
Sce ilgure 8-15. Tighten nuts on clamp evenly 
so that clamp makes full conlact with tension- 
tie, 


ERM TAXMIKI NL ART 


SOTE 


POINTS Tye MEASURE 
ARE INDICATED BY 
BOLTHOLE NOAINEIS 
AND DPFGHEES, 


SECTION A-A 


B. Check the 3 emery disk mounting pads on 
toot T-5047802 for ftatness by placing a straight- 
edge across pady and measuring gap with a 
fecler gage. Gap must not exeeed 0,002 inch 
on any pad. Make sure all adhesive is removed 
and also that pads are smooth and free of sur- 
face defects. 


h. Prepare #40 grit, 3 Inch emery disks by 
trimming off two edges and folding edges as 
Indicated in figure 8-16, 


i. Install #40 grit emery on the 4 mounting 
pads and press firmly in place. Make sure 
leacling edge of emery is bonded securely. 


j- Carefully place tool on flange so that emery 
seats on flange without sllding. (See figure 
8-15. } 


k, Tastall handle on tool and secure with lock- 
pin. Turn air supply valve off; then connect 
shop air supply. Place handle in retaining 
bracket and secure with Ic*kpin. 


SIUTEACE 
ONE SSION 
ENDHENG. 
DISTENSION 


BXUAUST MANIFOLD 
ISLET FLANGE 
21-3-2-62 


Figure 8-13. Thrust Chamber Exhaust Manifold Inlet Flange Dimension Locator 
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SPOTFACE DIMENSION(a} 


LOCATION DISHING AT ID 
ROLTHOLE | DEGREES BEFORE BEFORE AFTER 


Ta) Measure spotface dimension on bolthole diameter centerline and on the same aide of 
hole before and after rework. 


Figure 8-14, Thrust Chamber Exhaust Manifold Inlet Flange Dimension Record (Typical} 


1, Turn regulator counterclockwise to off r. Continually apply .ater to flange surface 
position. (Spring tenainn relieved. ) to flush away cuttl ngs. 
m, Turn an air supply valve. &. Periodically check the following during 


aperatian of the tool: 
n. Wet entire flange surface with water 
through the lightening holes. {1) Check that emery disks remain In 
Place on mounting pads. 
o, Slowly turn regulator on until plate begins 


to rotate. Adjust speed of plate so that it (2) Observe cutting operation through in- 
rolates without chattcring, In the range of 12 to spection holea to make sure emery Is not galling 
20 rpm (3 to 5 revolutions every 15 seconds) flange surface. 

and at an operating pressure of approximately 

30 psig. Note tool starting time. () Check for adequate clearance between 


rolier guides and plywood. 
p. Stop tool Immediately lf chattering or 


erratic operation opcurs. The cause for abnor- NOTE 
mal operatlon of Lhe tool must be corrected 
before procecding. If galling does occur during the cutting 
operation, it may be necessary to 
CAUTION change the emery and/or remove sharp 
edges from ID and OD of fiange and 
Chattering or crratle operation of boltholes, 
the tool can cause damagé to the 
flange surface. t, After approximately 10 minutes of opera- 
tion, turn off air supply valve, clisconnect air 
q. Adjust alr motor lubricator to supply oli supply and handle; then carefully lift tool from 
to motor at approximately 3 drops a minute, flange. 
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HASJLE HE TALNING AMACKE | 


Figure 8-15. 


u. Inspect flange surface for galling, ridges, 
scratches, ¢tce, It may be necessary to remove 
sharp edges from ID and QD of flange and bolt- 
holes. 


¥. Remorse used emery from mounting pads 
and thoroughly dry pads. Make sure pads are 
smooth and all adhesive is removed, 


w. Tastall new #40 grit emery on the 3 mount- 
ing pads and press firmly In place. Make sure 
leading edge of emery ia bonded securely, 


x, Repeat steps | through w as applicable 
until surface finksh indicates emery disks haye 
made ecvatact wlth entire flange surface, 


y. Repeat steps | through w as applicable 
using #80 grit emery. Continue using #80 grit 


POC YER SINE ENE 
PAD TOIRSDR 
SUITRACK Gt SLEF 


Section VIE 


Keb LEI GUIDE 
13 PLACES 


va 
7 
~RMEIY MLN UINte 
— Pala eo ove Pat 


ERIIALAT MANTEOLTE 
FALET EF ANGE 


LFAK MONT Hole POAT 


tl-3-2-ha 


Reworking Thrust Chamber Exhaust Manifold Inlet Flange 


emery until all surface lrregularitics Crom the 
#40 erit emery have been removed from flange. 


4, Turn off air supply valve, dlaconnect air 
supply and handle; then carefully lift too! from 
flange. 


aa, Use straightedge and feeler gage tu 
check dishing condition. (See figure B-13.} 
Maximum allowable dishing on ID of flange at 
any location is 0.@03 inch. Any dishing noted 
on the OD of the flange ia acceptable. 


ab, Continue using #80 grit emery until dish- 
ing has been removed to 0,003 inch maximum 
by repeating steps | through w ae applicable. 


ac. Turn off air supply valve, disconnect air 
supply and handle; then carefully lift tool from 
flange. 
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bOLD 
WNkS— 


a 
ADTESTVE SIDE 
a J 
hee BEND ANGIE : EFUB BIDE 


OTE 


DIMENSIONS AILE ALUROAIMATE, 


F1ed+2.63 


Figure 9-16. Emery Disk Dimenslans 


ad, Remove emery from mounting pad and 
open air filter vent to drain any moisture, 


ae. Remove sharp edges from ID and OD of 
flange and boltholes, 


af. Polish entire tienge surface by hand if 
required with a (ine grit emery cloth, sanding 
block, and water, to obtain a t finish or 
better. 


ag. Remove plywood and handle retaining 
bracket, 


ah, Remove tape and polyethylene material 
from exhaust manifold inlet. Do not allow 


cuttings, water, or other objects to enter inlet. 


ai, Take measurements of inlet flange as 
follows: (See figures 8-13 and 8-14.) 


(1) Use a straightedge and feeler gage. 
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{2) Take measurements with straightedge 
across center of Mange at bolthole locations 
180° apart. 


{3) Reeord measurements on reenrd (fig- 
ure 8-16). 


8-28. THRUST CIAMBER INJECTOR REPAIRS. 


8-29, WELDING. All welding on the thrust 
chamber injector utilizes the TIG-heliare weld- 
ing process, Copper repairs are made, using 
deoxidized capper wire (STDLTOGBD001), while 
Instrumentation and hypergal boss welds are 
made using 944 CRES [ler wire (MUIL-R-5091), 
All welds must be dye-penetrant-inspected as 
outlined in R-3896-3, Valumel. No cracks 
resulting from weldlng are acceptable, 


8-30. BIRAZING, All brazing on the thrust 
chamber injector utilizes the TIG-hellare 
brazing process. Copper-Gold-Nickel brazing 
alloy filler wire 2BO170-065 (Rocketdyne) must 
he used as the filler wire. 


8-31, REPARING BAFFLE CRACKS OR 
HOLES, 


WARNING 


The following procedure uses 
acetone, which Is flammable and 
must not be used near het, sparks, 
or open flame. Inhalation of 1ta 
yapors or prolonged contact with 
the liquid can cause serious injury, 


a. Ushig a mlni-grinder, U-groove cracks 
or holes to a maximum depth of 1/8 inch, Main- 
tain a minimum radius of 1/16 inch at base af 
groove, wlth a 30-60 degree included angle. 
Groove length should be a maximum of one inch, 


b. Using a clean, flne, stainiess-steei brush, 


clean arga around defect. Wash area with acetone 


{Federal Specification O-A-51), Air-dry hbalile, 


¢c. Weld baffia as outlined in paragraph 8-29, 
Purge balfle being repalred, with backup gas 
through a needle tnserted {n third or fourth ari- 
fice hole from repair area. Use 10 CFH argon, 
urgon helium, or heliuin, and 1/8-inch-miniinum 
diamncter tungéten. Do nol use a sharp point, 


d. Weld buildup on baffle surface must not 
exceed 1/16 inch, measured from the highest 
point of area being repaired. Remove excess 
weld buildup with mini- grinder. 


R-3896-3 
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e. Performa dye-penetrant inspection as 
outlined In R-3896-3, Volume I, No cracks 
are acceptable. Cracks discovered during in- 
spection must be re-welded as outlined in rein- 
spected, 


f. Flush oxidizer dome as outtined in 
R-3896-11, at completion of thrust chamber 
injector repair. 


g. Inspect all orifices in area of any baffle 
repair to make sure that orifices are not 
blocked or excessively restricted, Insert a 
0,010-ineh diameter uncersized drill blank into 
vach oriflee, to a minimum depth of 1-1/4 
inches. Re-dritl any orifice that does nat av- 
rept drill bkank tga drawing cliniension. 


$-32. REPAIRING BAFFLE-TO-~BAFFLE 
BRAZE CRACKS. 


a. Using a mini-grinder, V-groove crack 
to minimum depth of £/16 inch. 


WARNING 


The following procedure uses ace- 
tone, which la extremely flammabie 
and muat not be used near sparks, 
head, or any source of flame. !t ls 
a toxic solvent. Inhalation of its 
yapors or prolonged contact with 
the liquid can cause serious injury 
or death. 


b, Using a clean, fine stainless ateel brush, 
Clean area around crack. Wash area with ace~- 
tone (Federal Specification O-A-51), Air-dry 
baffle. 


c. Braze crack as outlined in paragrepi 8-30. 


8-33, {Deleted} 


8-34. (Deleted) 


8-35, (Deieted) 
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8-38. [NJECTOR OUT-OF- FLATNESS [N- 
SPECTION WHEN REMOVED FROM THRUST 
CHAMBER. 


a. Place injector ina face-dowa position on 
a clean, prepared surface. Surface must be 
cushioned and cavered with palyethylene mate- 
Tlal to protect face of injectar from damage and 
contamination. 


b. Lnuy a straightedge across 2 diagonal 
inner dome balt pads and measure gap between 
straightedge and outermost part of injector 
flange. Record gap measurement. 


c. Repeat step b across remaining seta of 
inner dome bolt pads and record gap measure- 
ments, 
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THRUST CHAMBER (UNINSTALLED) 


WARNING 


COMPONENT HANDLING FIXTURE SET G4068 MUST BE OPERATED BY 


AUTHORIZED PERSONNEL TRAINED IN THE USE OF ‘THE EQUIPMENT. 


9-1. THRUST CHAMBER ASSEMBLY 


20810f-Al, 209201) THROUGH 209201 -121, AND 


209717-31 THROUGH 29717-9281 (ONIN: 
STALLED), 


9-2, The following procedures contain disas- 
sembling, cleaning, inspecting and repairing, 
and assembling {nformation for the thrust 
chamber removed from the engine. Repair 
procedures for the thruat chamber are fmited; 
and in the event of replacement of tho injector 
dome or thrust chamber body, a penalty firing 
Will be required. Mf weld repairs are required 
an the thrust chamber, refer to aection Vill, 
Sree figure 9-1 for lest equipinent and special 

( toola. Refer to R-3806-4 for protective clo- 

; sures. Serews and bels uged to attach plate 
RX20610-211, clasure RX20615-11, plate 
RKIGS-10072-011, and closure RRI95-10061 
muat be lubricated ‘Method A) with lubricant 
greaye RBOL40-012 (Itecketdyne). Spectfied 
Iuiricatlon methedg are outlined in R-3996-3, 


Yolume t. 
| Part No, Nomenclature Use 
T+5029641 Alining Ping = Alines dome and 
(4 required) injector with 
thrust charn.2er 
during assembly. 
T-5099247 Torque Torques outer 
i Adapter deme bolta. 
C4008 Component Supports dome 
Handling and injector 
' Fixture Set during removal 


and inatallation. 


Figure 9-1. Test Equipment and Special 
Toolg for Thrust Chamber 


Figure 9-2 deloted, 


9-3. DISASSEMBLING. 


9-4. Disagsamble thrust chamber required 
to accompy sh necessary re murs And/or : 


placement, See figure 9-3 for parta and index 
numberd. 


NOTE 


Approximate weight of dome and Ln- 
jector aggembly is 2,600 pounds. 
Approximate weight of thrust cham- 
ber body {3 5,400 pounds. 


# Obvious procedures to remove plugs, 
seals, gaskets, etc, are not in- 
eluded. 


a. To remove dome [13) and Injector (19} 
with thrust chamber in either the vertical or 
horizontal posities, attach adapter 9024906 to 
dome. Torjue adapter bolts to 600 in-lb 
minimum. 


b. On thrust chambers in vertical position: 


(1) Attach Hft fixture 9024912 to adapter 
9024906 installed on dome. 


(2} Poattion a facllity hoist aver thrust 
chamber; then connect hobst to lifting eye cf 
lift Hixture 9024012, 


c. Ob thrust chambers in horizontal position, 
use a facility hoist to lift and aline lift fixture 
9024931 with adapter 9024908 on dome (13); 
then attach fixture to adapter. 


d. Loosen bolts (14); then remove 4 Lolts 
and washers (15) in an aqually spaced pattern, 
Install 4 wining pings T-5029611 in place of 
bolts that were removed. 


@. Remove plugs (10); then loogen bolts (11) 
until bolt torque is spproximately 100 ft-lb, 
Do not remove bolts at this time. 


f. Remove remainder of bolts (14) and 
washers (15). 


g- On thrust chambers in vertical position, 
use fantlity hoist und carefully 'ift dome (13) 
and injector (19) from body (29), 
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h. On thrust chambers in horizontal posi- 
tion, use facility hoist and lift fixture to rare- 
fully slide dome (19) und injector (19) irom 
body (29). 


CAUTION 


The faciilly hoist of il{t fixture must 
support weight of dome and injector 
without imposing a toad on the four 
alining pins. Slight adjustment of 
facility hoist height may be necessary 
to remove dome und injector from 
body. 


i. On thrust chambera 1h horlzontal position, 
connect a second facility hoist to vertical lifting 
eye on lift fixtura; then rotate fixture, dome, 
and injector 00 degrees. 


j. Using facility hoist, lower dame and in- 
jector on a clean, prepared surface. Surface 
must be cushioned and covered with polyethyl- 
ene material to protect face of injector from 
damage and contamination, 


k. Remove bolts (11) and scaks (12). 


1. Using facility hoist, lift dome (13) fram 
injector (19); then lower dome ona cioan, pre- 
pared surface. Surface mugt be cushioned and 
covered with pelyethy:one material to protect 
dame frora damage and contamination. 


m. Remove lft fixture and adapters; then 
gecure favility hoigts. 


n. Remore 4 dlining ping from borly (29), 

o Install proteetive covers and closures as 
required. Reier to paragraph 9-2 for protec- 
tive closures. 


9-8. CLEANING, 


9-3. Al} parts must be cleaned io enable a more 


thorough inapection for defecia, wear, or dam~- 
age. Al}l parts mest be recleaned after repair. 
General procedures for cleaning specified items 
are outlined in R-3496+-3, Volume I. 
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9-7, INSPECTING AND REPAIRING. 


#-8. Inspection of the (hrust ehwmber dster- 
mines if the individual parts are damaged. 
inspect parts, that contact liquid oxygen when 
installed, for evidence of dye. Parts with dyed 
surfacey must have dye stripped from pari as 
outlined in R-3896-3, Volume I. Inspect indi- 
vidual parts for general condition, damage to 
threads, corrosion, distortion, nicks, burs, and 
scratchea. Refer to sectian VIII for disposition 
of defacts and repair procedures. Replace pins 
(22, 23) {f threads are damaged, 


8-9, ASSEMBLING. 


9-10. The lubricants used in thig procedure ara 
specified in the procedural steps. Specified 
lubrication procedures (methods) are outlined 

in R+3896-3, Volume l. See figure 9-3 for parts 
and index nuinbers and assemble the thrust 
chember ag Jollowa: 


a. Verify that engine alinement pins 406329 
are inatalled in injector before injector is 
installed. 


NOTE 


Approximate weight of dome and in- 
jector assembly is 2,800 pounds, 
Approximate weight of thruat cuam- 
ber body ia 5,400 pounds. 


aA. To instal) dome (13) and injector (19) with 
thrust chamber in either the vertical or hori- 
zontal position, attach adapter 2024906 to dome. 
Torque adapter bolts io 600 in-lb minimum. 


b. Qn thrust chambers in vertical position: 


{1} Attach lift fixture 9024912 to adapter 
9024906 ‘astalled on dome, 


(2) Position a facility holst over the dome: 
then connect hoist to lifting eye of lift Fixture 
9024912. 


c. On thrust chambers in horizontal pusilion, 
use 2 facility hoists to lift and aline lift fxture 
G024931 with adapter 9024906 on dome (133; 
then attach fixture to adapter. 


—, 


R-3996-2 
Volume IT 


Figure 9-3. Thrust Chamber Assembly-+Expluded View (Sheet 1 of 2) 
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Section 1X R-3896-4 

Volure 1f 
1 Plug 12.) Seal 23 Pin (Round) 83 Gasket{d) 
@ Seal 13. Dome 24 Plug 34 Bearing 
3 (Deleled) 14 —- Bota) 25 Seal 35 Nameplate 
4 Plug 15 Washer 260 Plug 36 -Nut{e) 
5 Seal 16 Gasket 27 = Seal 27 Washer (e) 
6 Plug 17) “Plug 28 Nameplate 38 Pinte) 
BA Pive 18 = Seal 29° = Body 39 Washer (€) 
7 Seal 18A Plug 30 Bo} t{b) 40 Cleyiale} 
7A Seal 18R Seal 30. Drain Dhue) 41 Tongue(®) 
8 Plug 19 Injector 41 Washerlh) 42 Brace!®) 
9 Seal 200 Oring 3) Seasic} 45 Brace(é} 
10 Plug 21 Seal 32 = Drain Adupter a) 44 Plug 
11 Bolt 22 Pin (Diamond Sha; ') 45 Seal 


i is teeter 


(a) Bolts (14) are of three differant lengths and are installed in the hole positions indicated: 
THRUST CHAMBER NO. BOLTS HOLE POSITIONS 


208101-31 201599-5 il 

209201 201599-3 21, 31, 37, 41, 5d 
201599 Remaining holes 

209201-11 through 201699-5 ii, 41 

209201- 121 201599-3 21, 31, 37, 88 
201599 Remaining hole 


(b) On thrust chambers 208101-91, 209201, and 209201-11. 
(c) Or thrust chambers 209201-31 through 209201- 121. 

(a) On thrust chambers 209201-31 through 209201-81, 

{e) On thrust chambers 209201-41 through 269201. 121, 


Figare 93, Thrust Chamber Assembly--Expltouded View (Sheet 2 ul 2} 


d. Install gasket (16) in groove of injector 
(19). 


e. Using facility hoist, lower dome (13} on 
injector (19). Aline index hole X on dome with 
index hole X on injector. 


{. Lubricate (Method R) seals (12) with 
{luorinated ail Krytox 443AZ (Du Pont) or 
Jubrivant grease RBO140-012 (Rocketdyne) an‘ 
inatall. 


NOTE 


Bolts (11, 14) are to be torqued al- 
ternately in equal stepa of 1/3 of 
their Anal terque value until final 
torque !e reached. Dolts are 
torqued In steps g and p. 


g. Laubricele (Melhod 4) botte (11) with 
lubs icant greage RH0140-012 (Rocketdyne) ancl 
install. Torque bolts to 230 ft-lb in numerical 
sequence indicated on dome (13). 


Bay Change No. 20 -19 May 197% 


h. Ingtall 4 allning ping T-5029G11 in dome 
(13) and injector bolt circle of body (29), Pins 
roust be installed in an equally spaced pattern. 


1. Ingtall pin (23) (round) and pin (22) fdia- 
mond shaped) in hody (29). 


J. Using facility hoigt, lift dome antl injecto: 
to a conrentent height to install injector-to- 
body O-rings. 

k, Lubricate (Method K) O-ring (20) with 
£91281 grease (Dow Corning Corp); then install 
O-ring on injector (19), 

1. Ingtall seal (21) in thrust chamber. 

m. On thrust chambers in vertical position: 


(1) Using facility hoist, lift and aline dome 
and injeetor with index ping (22, 23). 


(2) Carefutly lover dome and injector on 
body (29). 


R-~2896-3 


Section IX 


Volume II 


mn. On thrust chambers in horizontal pusition: 


(1) Using 2 facility hoists, 1otate fixture 
and dome and injector 90 degrees; then remove 
facility hoist connected to vertical Nfcing eye. 


CAUTION 


Injectur-to-body O-rings must re- 
main in their proper place so that 
they will not be damaged. 


(2) Aline dome (13) and injector (19) with 
index pins (22, 23); then install dome and in- 
jector in body (29). 


9. Lubricate (Method A) bolls (14) and 
{Method F) washers (15) with lubricant grease 
RBO140-012 (Rocketdyne); then install boits 
and washers. Remove alining pins to install 
remaining 4 bolts and washers. 


NOTE 


Bolts (14) muat be installed in hole 
positions indicated in gure 9-3. 


p- Torque bolts (11, 14) in numerical se- 
quence indicated on dome (13) @s follows: 


(1) Using torque adapter T-~5039247, 
torque bolts (14) to 140 ft-lb. 


(2) Torque bolts (11) to 460 ft-1b. 


(3) Using torque adapter T-5039247, 
torque beits (14) to 280 ft-tb. 


(4) Torque bolts (11) to 686 +35 ft-lb. 


(5) Ustng torque adapter T-5039247, 
torque bolts (14) lo 425 +25 ft-lb. 


(6) Repeat substeps 4 and 5 in numerical 
sequence until specified tarque is reached. 


(7) Following numerical sequence stamped 
on dome, back off {irst bolt (14) aad retorque 
to 395 +415 [t-lb. Repeat for next bolt until all 
bolts (14) are retorqued. 


y. Remove handling equipment and secure 
facility hoist. 


r. Lubricate (Method A) plugs (10) with 
lubricant grease RBO140-012 (Rocketdyne}and 
install in dome (13). Torque plugs to 105 +5 
ft~lb. 


rA. Safetywire bolts {14) and plugs (10}. | 


s. Lubricate and install the following plugs 
and seals. Lubricate (Method A) plugs with 
lubricant grease RBO140-012 (Rocketdyne), 
Lubricate (Method 2) sea)s with fluorinated 
oil Krytox 143AZ (Du Pont) or lubricant grease 
RBO140-012 (Rocketdyne), Torque plugs to 
values indicated and safetywire plugs. 


(1} Plugs (1) and seals (2). Torque to 
65 +5 in-lb. 


(2) Plug (4) and seat (5), Torque to 
70 #5 in-lb, 


{3} Plug (8) and seal (7). Torque to 
#0 £10 ft-lb. 


(4) Plugs (6A) and seals (7A). Torque to 
350 +15 in-Ib. 


(5) Plug (8) and veal (9}. Torque to 
685 +5 in-lb. 


gsA. Lubricate and install the following plugs 
and sealg. Lubricate {Method A) plugs with 
thread compound C-5A (Felt Products), Lu- 
bricate (Method R)} sezts with Brayeo 777 
hydraulic fluid (Bray Oil Co). Torque plugs 
to yalueg indicated and gsafetywire pluga, 


(1) Plug (17) and geal (18). Torque to 
86 45 in-lb. 


{2} Plug (18A) and seal (18B). Torque to 
7045 in-]b. 


(3) Plug (44) and seal (45). Torque to 
70 +6 in-ib. 
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t. Lubricate and install the following plugs 
and seals. Lubricate (Method A) plugs with 
lubricant grease RB0140-012 (Rocketdyne). 
Lubricate (Mathod R) seula with fluorinated 
oil Krytox 14342 (Qu Pont). ‘Porque plugs to 
values indicated and safetywire plugs. 


(1) Plug (24) and seal (25). Torque to 
85 +5 in-lb, 


i2) Plug (26) and aeat (27). Torque to 
40 45 in-lb, 


u. On thrust chambers 208101-31, 209201, 
and 209201-11, ingtall bolta (30) and washers 
(31). Torque bolta to 63-77 ft-lb. Safetywire 
bolts. 


vy. On thrust chambers 209201-41 through 
209201-121, mstall ping (38), washers (87, 39), 
and nuts (36). Torque nuts to 60-80 ft-lb. 


NOTE 


VB must be stamped on the head of 
the pins (34). Bins not stamped 
witn VB mus: not be used because 
of impropor heat treatment. 


w, On thrust chambers 209201-31 through 
208201-81, install drain adapters (32) and gas~ 


kete (33). Torque drain adaptars to 47-58 ft-lb, 


Safetywire adapters. 


x. On thrust chambers 209201-31 “hrouzh 
809201-121, install drain plugs (30) and seale 
(31}. Torque evain plugs to 3-12 ft-lb. Safety~ 
wire drain plugs. 


y» Install protective closures. Refer to 
paragraph 9-2 for protective closures, 


2. Check space hetween thrust chamber bady 
and exhaust manifold for installation of 
aluminum-foll tape. If tape is damaged or 
misaing, remove any objects that may be 
trapped in the space and apply sections of 
aluminum-foil tape (Minnesota Mining and Mfg} 
that are 2 or 4 inches wide and approximately 
3 feet long. 


9-6 Change No. 20 ~ 18 May 1971 
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9-11. TESTING. 


9-12. Testing of the assembled thrust chamber 
ig performed after installation on an engine. 
Refer to R-3806-11 for thrust chamber test 
procedure. 
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n. On (thrust chambers in horizontal position: 


(1) Using 2 facility hoists, rotate fixture 
and dome and injector 90 degrees; then remove 
facility hoist connected to vertical lifting eye. 


CAUTION 


Injector -to-body O-Minga must re- 
sain in their proper place so that 
they will not be damaged. 


(2) Aiine dome (13) and injector (19) with 
index ping (22, 23); then install dome and in- 
jector in body (29). 


o. Lubricate (Method A) bolts (14) and 
(Method F) washers (15) with lubricant grease 
RBO1L40-012 (Rockeidyne); then instal! bolts 
and washers, Remove alining pins to install 
Téemalning 4 bolts and washers. 


NOTH: 


Bolts (14) must be installed {n hole 
positions indicated in figure 9-3. 


Pp. Torque bolts (11, 14) in numerical se 
quance indicated on dome (13) as follows: 


(1) Using torque adapter T~5038247, 
torque balta (14) to 140 It-lb. 


(2) Torque bolts (11} to 460 ft-lb. 


(3) Using torque adaptor T-5039247, 
torque bolts (14) to 280 ft-lb. 


(4) Torque bolts (11) to 685 +45 {t-tb. 


(5) Using torque adapter T-5030247, 
torque bolta (14) te 425 +25 ft-lb. 


(6) Repeat substeps 4 and 5 in numerical 
gequerce until specified torque is reached. 


(7) Following numerical sequence stamped 
on dome, back off first bolt (14) and reteryque 
to 335 416 ft-lb. Repeat for next bolt until ail 
bolts (14) are retorqued, 


gq. Remove handling cqytiipment and secure 
facility hoist, 


r. Lubricate (Method A) plugs (16) with 
lubricant grcage RBO140-012 (Rocketdyne) and 
install in dome (13). Torque vlugg to 105 +6 
ft-lb. 


rA. Snafetywire boita (1)} and plugs (16). 


s. Lubricate and install the following plugs 
and geaig. Lubricate (Method A) plugs with 
lubricant grease RBO140-012 (Rocketdyne). 
Lubricate (Method R) aeals with fluorinated 
oil Krytox 1434Z (Du Pont) or lubricant grease 
RBO140-012 (Rocketdyne). Torque plugs to 
values indicated and safetywire plugs. 


(1) Plugs (1) and seals (2). Torque to 
85 +5 in-Jb. 


(2) Plug (4) and geal (5). Torque to 
70 #5 in-lb. 


(a) Piug (6} and seal (7). Torque to 
$0 430 ft-lb. 


(4) Plugs (6A) and seals (7A). Torque to 
350 +15 in-lb, 


(6) Plug (8) and seal (9). Torque to 
&5 +6 in-jb. 


g4. Lubricate and inatal) the following plugs 
and seal¢. Lubricate (Method A} pluga with 
thread compound C-5A (Felt Produtts). Lu- 
bricate (Method R) seala with Brayco 777 
hydraulic fluict (Bray O11 Co). Torque plugs 
to values indicated and safetywire plugs. 


(1) Plug (17) and seal (18), Torque to 
65 25 in-lb. 


(2) Plug (18A) and ges) (16B). Torque to 
70 +5 in-Jb. 


(3) Plug (44) and seal (45). Torque to 
7045 in-ib. 
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t. Lubricate and install the following plugs 
and seals, Lubricate (Method A) plugs with 
lubrican! grease RBO140-012 (Rucketdyne). 
Lubricate (Method R) seals with fluorinated 
oil Krytox 143AZ (Du Pont). Torque plugs to 
values indicated and safetywire plugs. 


{1) Plug (24) and seal (26). Torque to 
85 +5 in-tb. 


(2) Plug (26) and seal (27). Torque to 
"0 +5 in-lb. 


u. On thrust chambers 208101-31, 209201, 
and 209201-11, install bolts (30) and washers 
(31), Torque bolts te 63-77 it-lb. Saletywire 
bolts. 


vy. On thrust chambers 209201-41 through 
209201-121, inatall pins (38), washers (37, 39), 
and nits (36). Torque nuts to 66-80 ft-lb. 


NOTE 


¥D must be stamped on the head of 
the pins (38). Pins not stamped 
with VB must not be used because 
of Improper heat treatment. 


w. On thrust chambers 2¢9201-31 through 
209201-81, install drain adapters (32) and gas- 


kets (33). Torque drain adapters to 47-53 ft-lb. 


Safetywire adapters. 


x. On thrust chambers 20920131 through 
205201-121, install drain plugs (30) and seals 
{31}. Torque drain plugs to 8-12 ft-lb. Safety- 
wire drain plugs. 


y. Install protective closures. Refer to 
paragraph 9-2 for protective closures, 


zZ. Check space hetween thrust chambar body 
and exhaust manifold for installation of 
aluminum-fotl tape. If tape is damaged or 
missing, remove any objects that may be 
trapped in the space and apply sections of 
aluminum-foil taye (Minnesota Mining and Mfg) 
that pre 2 or 4 inches wide and approximately 
3 feet long. 
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8-11. TESTING, 


9-12. Testing of the assembled thrust chamber 
ig performed after installation on an engine. 
Refer to R-3896-11 for thrust chamber test 
procedure. 
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THRUST OK PRESSURE SWITCH 


WARNING 


COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER SET 
G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN 


THE USE OF THE EQUIPMENT. 


10-1, THRUST OX PRESSURE SWITCH 
NA5- 28183, 


10-2, The following paragraphs contain the 
cleaning, inspecting and repairing, and testing 
information required to maintain the thrust OK 
pressure switch. The pressure switch is a 
Sealed unit and no disassembly or assembly 

is possible, See figure 16-1 for test aquipment 
and special tools, 


Part No. Nomenclature Use 
AT- 148-5883 Pressure Adapts to switch 
Adapter ports during 
pressure testa 
Model 630A Multimeter Makes electri- 


cal measure~ 
ments 


{Triplett Elec- 
trical Instru- 
mInent Co), of 
equivalent 


1432-T (Gen- Decade Resis- Used with Trip- 


eral Radia Co), tance Box lett 630A for 
or equivalent resisiance teats 
Model 1620C Megohm- Makes insula- 
(Freed Trans- meter tion resistance 
former Co), o7 teata 
equivalent 
G3i4i Components Provides pneu- 
Test Console matic pressure 
for tests 
G3143 Components Provides hard- 
Adapter Sct ware for pres- 


sure teat setups 


Figure 10-1. ‘Pest Equipment and Spectal 
‘rools for Thrust OK Pressure Switch 


SS LG SS AAAI}: een de mannessbns dttheal 


10-3, CLEANING. 


10-4, Clean the preagsure switch by handwiping 
exterior surface and flushing system and cali- 
bration ports with cleaning compound 
(MIL-C-81302). Refer to R-3896-3, Volume I 
for Cleaning electrical connector. 


WARNING 


Cleaning compound is yolattic. Use 
ina well-ventilated area since the 
vapors displace the oxygen im the air, 
resulting in suffocation. 


10-5, INSPECTING AND REPAIRING. 


10-6. Inspecting the pressure switch determines 
if the preasure switch has been damaged by mis- 
handiing. Repatring the pressure switch is 
limited to repairing minor acratches on the 
mounting flange sealing surface and straightening 
one connector pin, bent not more then 20 degrees. 


80-7, TESTING WHEN USING COMPONENTS 
TEST CONSOLE. 


10-8. This procedure outlines requirements 
for testing the thrust OK pressure switch when 
using Components Test Console. See figure 
10-1 for teat equipment and special toois for 
thrust OX pressure switch testing. Any devia- 
tlons, including the use of other equipment, 
must be equivalent to the test requirements, 
safety atandards, and equipment specified in 
this procedure. Prior to slarting the test, 
install pressure adapter on the pressure switch. 
Index letters are assigned to switch ports for 
ease of identification in test setup illustrations. 
Prepare Componsats Teat Console G3141 for 
use {figure 10-2}. Refer to paragraphs 10-9 
through 10-11 for pressure switch lest proce- 
dures and seo figuye 10-3 far teat setups. 


WARNING 


Pressure switch must be installed 
In a protective enclosure during all 
pressure teats. 
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Volume II 
‘Panel i Controt _Pasition Indication/Remarks 
NOTE 


The pr'ess-to-operate switch-lights located on Components Test 
Console G3141 operate on and off by alternately pressing the face 
of the switch. Make sure switch-lights are pressed only a& nec~ 
essary te obtain specified indication. 


PRE- POWER TURN ON 
POWER DISTRIBUTION CBi (36 AMP) Pulled out Console main 
power off. 
CB2 (10 AMP) Pulied out Electrical utility 
outlets power off, 
PRESSURE/TEMPERATURE CHANNEL SELECT OFF 
MONITOR 
DC POWER SUPPLY AC INPUT Down (off) 
VOLTAGE VERNIER Midpositian 
VOLTAGE ADJUST Fully counterclock- 
wise 
CURRENT LIMIT 0 
AC INPUT INDICATOR OFF 
ELECTRICAL CONTROL MILLIAMPERES OFF 
RANGE SELECT 
VOLTS RANGE OFF 
SELECT 
VOLTAGE ADJUST Fully BECREASE 
TEST CELL ELECT. Connector J70] Capped 
OUTLETS Connector J702 Capped 
Connector J703 Capped 
Connector JT04 Capped 
Connector J705 Capped 
CAUTION 
Check that facility pneumatic and hydraulic supplies to console 
are off. 
POWER TURN ON 
POWER DISTRIBUTION CBL (30 AMP) Pushed in Console main 
power on. 
CB2 (10 AMP) Pushed in Blectrical utility 
outlets power on. 
DC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT 3 


Figure 10-2, Preparing Components Teat Console for Use (Sheet 1 of 2) 
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Panel 


re a. 


POWER TURN ON (continued) 
ELECTRICAL CONTROL 


PNEUMATIC PREPARATION 


R-3896-3 Section X 


Volume 1 
Control Position Indication/Remarks 
POWER POWER light on.) J 
AC INPUT light on, 
VOLTS- RANGE D (0-30) 
SELECT 


TEST SELECT 1 
TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 6 
TEST SELECT 6 
TEST SELECT 7 


TEST SELECT 8 


Light 1 car, ) 
Light 2 otf. *) 
Light 3 oft, 
Light 4 oft, !) 
Light 6 oft, 
Light 6 off, @ 


Light 7 oft. 
Hydraulic flow 
monitor contre}. 


Light 8 oft, l 
Pneumatic flow 
monitor contro}, 


a. Make sure console ts in the following condition: 


(1) Vent yalves closed, 


(2) Shutoff vaives closed. 


(3) Utility valves closed. 


(4) Regulatora closed. 


(5) Utility and lest cell outlets capped, 


b. Supply facility gaseous nitrogen to console. 


age indicates supply pressure. 


PNEU SOURCE CONTROL panel SOURCE PRESS 


c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SY8 shutoff yalve. 


d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF yalvg. SYSTEM 
SUPPLY panel SYS SUPPLY PRESS. gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights (located on console and in test 
cell) come on to indicate pressure down-stream of console 
pressurizing panels and into test cell. Safety pracautiona out- 
lines In R~3y96-3, Volume 1 must be followed when warklng 
with pressurized systems. 


{a) If indication ts not ae specifled, press applicable switch-light. 1 


Figure 10-2. Preparing Components Test Console for Use (Sheet 2 of 2} 
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Paragraphs 10-9 to 10-10 


10-9. 


R-3898-3 
Volume II 


INSULATION RESISTANCE-TEST, 


Refer to paragraph 10-16 for test procedure. 


10-10, L&AK-TESTS, 


Procedure 


a. Prepare Compo- 
nents Test Console and 
pressure switch for 
tests ag outlined in para- 
graph 10-8; then connect 
pressure switch to con- 
sole for system port 
leak-test as shown in 
figure 10-3. 


bd. Submerge ewltch, 
except electrical con- 
néctor in water. Do 
not allow water to enter 
calibration port. 


c. On HIGH PRESS 
FUEL COMPATIBLE 
panel, close VENT 
valve and open SHUT- 
OFF valve. Slowly 
adjust PRESSURE 
REGULATOR until pres- 
sure gage in test cell 
indicates t,270 (+25, -@) 
psi. 

d. Maintatn pressure 
to system port for three 


minutes; then check for 
leakage. 


10-4 


Result 


None. 


None. 


System port pres- 
surized. 


No leakage is allow- 
able fram body 
joints cr callbyation 
port hose. 


Change No, 21 - 12 November 1971 


Procedure 


Result 


e. On HIGH PRESS FUEL COMPATIBLE 
pariel perform the following: 


{1) Close SHUT-~ 
OFF valye, and open 
VENT valve. Close 
VENT valve after 
pressure decay, 


Panel and switch sys- 
tem port depressur- 
ized, 


(2) Adjust PRESSURE REGULATOR until 
PEG SUPPLY PRESS gage indicates zero- 


f. Remove switch 
from test setup and 
connect switch fo con- 


sole for calibration port 
Jeak-test (figure 10-3). 


None. 


g- Submerge switch, except electrical con- 


nector, in water. 
system port. 


h. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open SHUTOFF 
valve. Slowly adjust 
PRESSURE REGU- 
LATOR until pressure 
gage in test cell Indi- 
cates 1,270 (+25, -0) 
psi. 


i. Maintain pres- 
sure to switch call- 
bration port for three 
minutes; then check 
for leakage. 


Do not allow water to enter 


Panel and switch cali- 
bratlon port pres- 
surized. 


No leakage is allowed 
from bady joints or 
Bystem port hose. 


j. On HIGH PRESS FUEL COMPATIBLE 
panel perform the following: 


{1} Close 
SHUTOFF valve 
and open VENT 
valye, Close YENT 
valve after pressure 
decay. 


Panel and switch 
calibration port 
depressurized. 


(2) Adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates zero. 


k. Remove pres- 
sure switch from test 
setup. 


None 
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TEST CELL 


PNEU 

HIGH PREBS 
(FUEL COM- 
PATIALE} 


SYSTEM PORT 
WATER LEAK-TEST 


PNEU 

HIOH PRESS 
(FUEL COM- 
PATIBLE) 


CALIBRATION PORT 
WATER LEAK-TEST 


SYSTEM 
CALTERATION PORT PORT 


FUNCTION -TEST FUNCTION- 
TRST 


PNEU HIGH PREES 
(FUE), COMPATIBLE) 


FNEU INGH PRESS 
{FURL COMEPATIBLE) (iJ cons anien so13931 


LEGEND 


SWITCH FORTS Qa) eseumaric AELIET VALVI: (9-9921997-25 
A. SYSTEBT 
A. CALIBHATION Ray VHP SSE: GAGE, 0: 2000 PSO 


Coon) FUEN COMPATIBLE BYETEM HEISE, OR EQUIVALENT einen ed 


Figure 10-3, Thrust OK Pressure Switch Test Setups When Using Components Test Console | 
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Section X 
Paragraph 10-)1 


16-14, FUNCTION- TESTS. 
Procedure Result 
a. Prepare Compo- None, 


nents Test Console 

and pressure switch for 
tests as outlined in para- 
graph 10-8; then connect 
pressure switch to con- 
sole for system port 
funclion-test as shown 
in Figure 10-3, 


b, Using multimeter and decade resistance 
box, measure resistance between pins A and B 
as Follows: 


{1) Adjust decade 
resistance box for 
0.15 ohm, and sero 
mullimeater, 


None, 


(2) Connect multi- None, 

meter leads to decade 

resistance box termiuats, 
(3) Measure decade None, 

box reaistance and note 

the exact multimeter 


indleation for 0,15 chin. 


Resistance must not 
exveed 0.15 ohm, 


(4) Measure 
resistance hatwren 
pins A and B, 


Muttimeter must 
indicate continuily, 


e. Connect multl- 
meter across ping 4 
and B to check 
continuity. 


d. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open SHUTOFF 
valve and slowly 
adjust PRESSURE 
REGULATOR to 
increase pressure 
until awitch actuates, 
as indicated by 
multimeter, 


Pane] and system 
port pressurized, 
Multimeter must not 
indleate continulty 
across pings Aand B. 
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Procedure 


e, Adjust PRESSURE 
REGULATOR to cycle 
switch one or more 
times; then observe 
and record switch 
actuation pressure 
on gage in test cell, 


eA, Maintain 
specified pressure to 
keep switch in the 
actuated position, 
then connect multi- 
méter across pins 
Band c. 


eB, Disconnect 
multimeter, 


f. Using a megohm- 
meter, apply 500 vdc 
across pins A and B 
and measure tosulation 
resistance. Disconnect 
megohmmeter, 


g. Connect mulfi- 
meter across pins %3 
and C, 


pA. Slowly adjust 
PRESSURE REGULA- 
TOR until pressure 
gage in test cell 
Indicates 1,270 pst 
max{mum, 


Result 


Switch must actuate 
at 1,060 (+60, -30) 
psig. 


Multimeter tnust 
indicate continuity, 


None, 


insulation resistance 
must be 500 megohms 
minimum, 


Mullimeter must 


indjeate continuity, 


Panel and switch 
pressure increased. 


eB. Using multimeter and decade resistance 
box, measure resistance between pins B and C 


as fojlows: 


(1} Adjust decade 
resistance box fer 
0.15 ohn, and z¢ro 
multimeter, 


(2} Connect multi- 
meter leads lo decade 


Tesistance box terminals. 


None, 


None. 


Procedure 


{3} Measure decade 
box resistance and ncte 
the exact multimeter 
indication for 0,15 ohm. 


(4) Measure 
resistance betwecn 
pins B and C, 


h, Stowly adjust 
PRESSURE REGULA- 
TOR until switch 
deactuates as Indicated 
by meter. Record 
deactuation pressure 
cn guge ia test cell, 


i, Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS pape 
indicates zero. 


j. Repeat step bd 
through | two times, 


R-3898~3 
¥olume I 


Resistance must not 
exceed 0.15 ohm. 


Switch must deactuate 
at 74 425 psig below 
actuating pressure 
recorded in step a, 


HIGH PRESS FUEL 
COMPATIBLE panel 
and system port 
depressurlzed, 


Same as steps b 
through L, 


k, Disconnect awlich from test sétup and 
reconnect switeh to console for caltbration part 
function-test, (See figure 10-3.) 


1, On HIGH PRESS 
FUEL COMPATIBLE 
pane}, adjust PRES. 
SURE REGULATOR 
until gage In test cell 
indicates 1,270 pai 
maximum; then 
decrease prassure 
to zero, 


Ma. 


Switch actugtes 
and dgactuates, 


Using multtmeter and decade resistance 


box, measure resistance between ping A and B 


as follows: 


(1) Adjust decade 
resistance box for 
0.15 ohm, and zero 
multimater. 


(2) Connect multi- 
meter leads to dacade 


resistence box terminals. 


None, 


None, 


Procedure 


(3) Measure decade 
box resistance and note 
the exact multimeter 
indication for 0,15 chm, 


{4) Measure 
resistance between 
pins A and B. 


n, Connect multi- 
ineter across pins A 
and B to check 
continutty, 


o Adjust PRESSURE 
REGULATOR toinerease 
calibration port pres- 
sure until switch 
actuates as indicated 
by multimeter, 

Observe and record 
actuation pressure on 
gage in test cell, 


p. Maintain speci- 
fied pressure to keep 
switch in the actuated 
positian, then connect 
multimeter across 
pins Band C, 


pA. Stowly adjust 
PRESSURE REGULA- 
TOR until pressure 
gage in test cell 
indicates 1,270 psl 
maximum, 


ps. 


Section X 


Result 


None, 


Resistance must not 


exceed 0.15 ohm. 


Multimeter must 
indicate continuity. 


Switch must actuate 
at 1,060 +65 psig. 


Multimeter must 
indicate conlinulty. 


Panel and switch 
pressure increared, 


Using mullimeter and decade rcstatance 


box, muzsure resistance between pins Band C 


as foJlows: 


(1) Adjust decade 
resistance box for 
0,15 ohm, and zero 
multimeter. 


(2) Cunnect muiti- 
meter leads to decade 


resistance box terminals, 
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None, 


None, 
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Section X 


Pe sagrauphs 10-12 to 10-15 


Procedure 


(3) Measure decade 
Lox resistance and note 
the exact multimeter 
indication for 0.19 ohm, 


(4) Measure 
resistance between 
pins B and ©. 


q. Slowly adjust 
PRESSURE REGULA-~ 
TOR unii] awltch 
deactuates as Indicated 
by multimeter, Record 
deactuation pressure 
on gage in dest cell. 


r, Adjust PRESSURE 
REGULATOR unti] REG 
SUPPLY PRESS gape 
indicates sera, 


s, Repeal steps m 
through Fr one ilme, 


i. On HIGH PRESS 
FUEL COMPATIBLE 
panel, close SIUTOFF 
valve and open VENT 
valve, Close VENT 
valve after pressure 
decay. 


u. Remove thrust 
O1 pressure switch 
from test setup, 


R. 3896-3 
Volume IT 


Result 


Nono. 


Resistance must not 
exceed 0.15 ohm. 


Switch must deacluate 
at 75 425 palg below 
actuatlon pressure 
recorded in step a, 


HIGH PRESS FUEL 

COMPATIBLE panel 
and callbration port 

depresaurized, 


Sane as steps m 
through r, 


Nore. 


None, 


vy. Packave and protect switch as directed 


in R-3896-3, Volume I, 


10-12, SECURING TEST EQUIPMENT, 


10-13. After thrust OK pressure switch testing 
is completed and switch is removed from teat 
setup, Becure test equipment ag follows: 


a teduee facility gascous uftrogen and 


hellu:;n supply to zere, 


b, On PNEU SOURCE CONTROL panel, 
close NITROGEN SOURCE SHUTOFF and 
HELIUM SOURCE SHUTOFF valves, 


10-8 


Change No, 21 + 12 November 1971 


c, On SYSTEM SUPPLY panel, chose TO 
FURL COMPATIBLE SYS SHUTOF?S' valve; 
then open SYS VENT valve, 


d, On MED PRESS FLEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust FRESSURE REGULATOR to vent trapped 
pressuie, 


e, Close 231 shutcff valve, regulators, and 
utllity valve, 


f. Make sure all pressure gages indicale 
zero: then close all vent valves. 


. Top utility panel and test cel) panel outlets 
and connectors, 


i, On ELECTRICAL CONTROL panel, press 
TEST SELECT awitch-lg hts so that al] lights 
are off; then prass FOWLER ON switch-light. 


i. Turn bC POWER SUPPLY aff, 


j. On POWER DISTRIBUTION panel, pull out 
circuit breakers, 


10-14, TESTING WHEN NOT USING COMPO- 
NENTS TEST CONSULE, 


10-16, This procedure outlines requirements 
for testing the thrust OK pressure switch when 
not using the Components Test Console, See 
figure 10-1 for tesl equipment and special tools, 
Prior to starting ihe test, install pressure 
adapter on the pressure switch, Refer to para- 
graphs 10-16 through 10-19 for pressure test 
procedures and see figure 10-4 for test setups, 


WARNING 


Pressura switch mus! be installed 
in a protective closure during all 
pressure tests, 


10-16, 


INSULATION RESISTANCE- TEST, 
WARNING 


Iligh-voltage lests nre dangerous; 
therefore, in addition to local and 
slandard safety requircments, the 
test equipment must be grounded, 
connectors mst be dry, and per- 
sonnel must be kept to a minimum 
in the teal arex, 
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Procedure 


c. Slowly pressurize 
system port to 1, 270 
(+25, ~O) psig, 


d, Maintain pressure 
ta system port for 3 
nunutes; then check for 
leakage. 


e. Depressurlze 


Procedure. 


a. Using 2 megohm- 
meter, apply 500-600 
yde for one minute 
between gach pin and 
case, between pins A 
and C, and between 
pins Band C, Measure 
Insulation resistance 
durlig @ach application. 


10-17, LEAK-TESTS, 


Result 


Insulation resistance 
between ping and case 
and between ping 
must be 500 megohms 
minimum, 


CAUTION 


system port to zero, 


f, Remove pressure 
switch from test setup 
and install pressure 
éwitch In tes setup 
for calibration port 
water leak-test as 
shown ln figure 10-4, 


@. Submerge 
pressure switch, 
except electrical 
connector, in water, 
Do not allow water to 
ener system port, 


ff auton.atle checkout equipment is 
ubed ty test the pressure switch 

pickup and dropout value, pressur- 
ization rates musi be Imited to 50 


poig/gec from 0-895 psig and 


5 psilg/sec from 895-1, 270 psig, 


Depressurization rates must be 
limited to 5 psig/sec From 
1,270-895 psig. 


NOTE 


The ‘luid used tn the following 
procedure is gaseous nlirogen 
(MIL- P-27401), 
a. Install pressure None, 
switch in test setup for 
syslem port water leak- 
test as shown in 
itgure 10-4, 
b, Submerge pres- None, 
bure Bitch, except 
flectrival connector, 
in water, Do not allow 
water to enter callbra- 
tion port. 


h. Slowly pres- 
eurize calibration port 
to 1,270 (+25, -0) psig, 


1, Maintlaln pressure 
to calibration porl for 
3 minutes; then check 
for leakage. 


J. Depressurize 
calibration port to zero, 


k. Ramove preasure 
switch from test setup. 
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Section K 


Paragraphe 10-16 to 10-17 


Reault 
System port 
pressurized. 


No leakage is allow- 
able from body jolnta 
or calibratton port 
hose, 


System port 
depresaurlzed, 


None. 


None. 


Calibration port 
pressurized, 


No leakage is allow- 
able from body joints 
or system port hose, 


Calihration part 
depressurized, 


None, 
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Secti¢n X 
Paragraph 10-18 


10-18, FUNCTION-TESTS, 
CAUTION 


If automatke checkout equipment is 
used to test the pressure switch 
pickup and dropout value, pressur~- 
ization rates must be limited to 50 
prig/sec from 0-865 psig and 

5 osig/sec from 895-1, 270 psig. 
Drpressurization rutes musl be 
liraited to 5 psig/sec from 

1, 270-695 psig, 


NOTE 


The fluid used tn the following 
pracedure is gaseous oaltrozen 
{MIL- P- 27401), 


Procedure 
4. Install pressure None, 
switch in test setup for 
system porl funetion- 
tesi as snown in 
figure 10-4, 


b. Using multimeter and decade reslstance 
bo., measure resistance between pind A and B 
as follows: 

(i) Adjust decade None, 
resistance box for 
0.15 ohm, and zero 
multimeter. 

(2) Connect multi- None. 
meter leads to decade 
resistance box terminals, 


(3) Measure decade None, 
box resistance and note 
exact multimeter indlea- 


tion for @.15 ohm, 


Ficsistance must not 
exceed 0.15 chim, 


(4) Measure 
resistance between 
ping A and B, 


Multimeter must 
Indicate continutty. 


e, Connect multi- 
meter helween pins A 
and B to check 
eontinulty, 
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Procedure 


d. Slowly pres- 
surlze systam port to 
1,270 psig maximum; 
then depressurlze 
sysiem port to zero, 


e, Slowly pres- 
surize system port 
until switch actuates, 
Revord actuation 
preséure and meter 
indication. 


f. Slowly pres- 
surize system port ta 
1,278 psig maximum; 
then depressurize 
system port untll 
switch deactuates, 
and conthnue fo 
depresséurlze untll 
system port is 2cro, 


g, Repeat steps e 
and f{ one additional 
time, 


h. Slowly pres- 
surize system: wort 
until pressure switch 
actuates; tnen connect 
a multimelor belween 
pins Band C, 


1. Disconnect 
multimeter, 


j. Using a megohm- 
moter, apply 500 vde 
across pins A and B 
and measure Insulation 
resistances, Disconnect 
megohmmeter, 


k, Connect multl- 
meter between pins B 
and C, 


Resull 


Pressure switch 
actuates and multi- 
meter must indicale 
infinity between pins 
A and 3; then pres- 
sure switch deactuates 
and multlmeter must 
ind{cate continuity 
between ping A and B, 


Switch must actuate 
at 1,060 (+60, -39) 
psig. Multimeter 
must thdicate iinity 
between pins A and B, 


inlultimeter must 
indicate Inflally 
between ping A and 

B at maximum pres- 
sure and must indleate 
continuity when swiich 
cloactuates, 


Hesult same as steps 
e and f. 


Mulfimeler must 
indicate continuily 
helween ping B and C. 


None, 


Insulation resistance 
must be 500 megohms 
minimum, 


Multimeter must 
indicate continuity 
between pins B and C, 


R-3898-3 
Volume Ii 


Procedure Hesult 


1. Slowly pres- None, 
surize sysiem port 
ta 1,270 psig maximum, 


m. Using multimeter and decade resistance 
box, tneasure resistance between pins B and C 
as follows: 


{1) Adjust decade | None. 
resistance box for 
0.15 ohm, and zero 
multimeter. 

(2) Connect mutti- None. 


meter leads to decade 

resistance box terminals, 
(3) Measure decade None, 

hox resistance and note 

exact multimeter Indica- 

tion for 0,15 ohm. 


Resistance must not 
exceed 0.15 om. 


(4) Measure 
resistance between 
ping B and C, 


Switch must deactuate 
at 75 +25 psig below 
acivating pressure 
recorded in step e. 


n. Slowly depres- 
surize system port 
until awitch deactuates 
as indicated by multi- 
metez; then continue 
to depressurize until 
system port is zero, 
Record deactuation 
pressure, 


Results same as 
steps b through n. 


0, Repeat steps b 
through n 2 additional 
times, 

p. Remove pressure None. 
switch from test setup 
and install pressure 
avwitch in test setup 
for caliration port 
function-test as shown 
In figure 10-4, 


Switch actuates and 
deactuates, 


q. Slowly pres- 
surize calibration port 
to 1,270 pslg maximum; 
then depressurize 
calibration port to zero. 


Section X 


v, Using multimeter and decade resistatice 
bex, measure resistance between pins A and 8 


as follows: 
Procedure 


(1) Adjust dlecade 
resistance box for 
0.15 ohm, and zere 
muitimeter, 


(2) Connect 
multimeter leads la 
decade resistance box 
terminals. 


(3) Measure 
decude box resistance 
and note exact mullt- 
meter indlestion for 
0,15 chm, 


(4) Measure 
resistance between 
pins A and B, 


s, Connect multi- 
meter between plus A 
and B to check 
continuity, 


t. Slawly pres- 
surlze callbsation port 
until switch actuates, 
Record actuation 
pressure and mulli- 
meter indication. 


u. Connect multi- 
meter between pins D 


and C, 


v. Slowly pres- 
surlze callbration port 


to 1,270 psig maximum, 


Result 


None. 


None, 


None, 


Resistance must nat 
exceed 0,15 ahm. 


Multimeter must 
indicate continuity, 


Switch must actuate 
at 1,060 265 psig. 
Muiilmeter must 
indicate infinity 
between pins A and B, 


Multimeter must 
indicate vontlnulty 
between pins Band C. 


None, 


w, Using multimeter and decade resistance 
box, measure resistance between pins B and C 


as follows: 


(1) Adjust cecade 
reelslance pox for 
0.15 ohm, and zera 
multimeter, 
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None. 


10-11 


Section XK 
Paragraph 10-0 


Procedure 


(2) Conneut niultl- 
meter leads to decade 
resistance box terminals, 


(3} Measure 
decade box resistance 
and nate exact multi- 
meter indication for 
0,15 ohm, 


(4) Measure 
resistance betwean 
pins Rand C, 


x. Slowly depres- 
Surize caltbration port 
until switch deactuates 
as indicated by multi- 
meter; then continue 
to depressurize until 
calibration port is zero, 
Record deactuation 
pressure, 


y. Repeat steps q 
through x one additional 
time. 


z. Remove pressure 
switch from test setup; 
then package and 
protect switch ag 
outlined in i- 3895-3, 
Valume EF, 


R- 3896-3 
Voluma II 


Result 


None. 


None, 


Hesistance must not 
exceed 9,15 chm, 


Swiich must deaccuate 


at 75 +25 psig below 
actuating presaure 
recorded in step ¢, 


Results same af 
steps q through x, 


None. 


10-19, ACTUATION AND DEACTUATION 
TEST, This test ts a prelnstallatlon require- 


micnt only, 


CAUTION 


Hf automatic cheekout equipment 1s 
used to test the pressure swlich 
pirkup and dropout value, pressur- 
ization rates must be limited to 
50 psig/sec from 0-895 psig and 


5 psig/sec from 895- 


1,270 psig. 


Depressurization rates must be 
limited to 5 psig/sec from 


1, 270-895 psig, 
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NOTE 


The fluid used in the following 
procedure {5 paseous nitrogen 


(MIL-DP- 27401}, 
Provedure 


a. Install pressure 
switch in test setup for 
system port function- 
test as shown in 
figure 10-4, 


b. Connect a multi- 
meter between plas A 
and 8, 


c. Slowly pres- 
gurize system port 
unti} switch actuates, 
Record actuation pregs- 
sure ang mullimeter 
indication, 


a. Connect a multi-+ 
meter bely‘een plas 
Band C, 


ce, Slowly increase 
pressure to system port 
to 1,270 psig maximum, 


f, Slowly decrease 
pressure ty sysiem port 
until swiich deactuates, 
Record deaetuailon 
pressure and multi- 
meter indicatlon, 


g, Decroase preg- 
sure to system port 
fo zera, 


h, Perform steps 
b through g¢ 2 
additional times, 


Result 


None, 


Mullimeter must 
indicate continnily 
belween pins Aund RB, 


Switch must actuate 
at 1,060 (+80, -30) 
psig. Muliimeter 

must indicale inflnity 


between pins A and PB, 


Multimetar must 
Indicate continuity 
between pins Band, 


Multimeter must 
Indicate continuity 
between pins Band, 


Switch must Jeactuate 


at 75 225 pulg below 
actuation pressure 
recoried in step c, 
Multimeter must 
indicate Infinlty 
between pins B 

and C, 


System port 
depressurized, 


Rosults same as in 
steps b ihrough «. 


Procedure 


tf. Remove pressure 
switch {vom test setup 
and instal: pressure 
switch in test setup 
fer calibration port 
function-test as shown 
in figure 10-4, 


j. Slowly prea- 
surize calibration pert 
to 1,270 psig maximum; 
then reduce pressure 
to zero. 


k. Connect a mulll- 
meter between pins A 
and B, 


1. Slowly pres- 
surize calibration port 
until switch actuates, 
Record actuation 
preasure, 


m. Connect 3 muitl- 
meter between pins B 
and C, 


n, Slowly increase 
pressure to callbration 
port to 1,276 pelg 
maximum, 


o. Slowly decrease 
pressure to calibration 
port until switch 
deactuales, Record 
deaciuatlon pressure 
and meter indication. 


o. Depressurize 
calibration port to zero, 


y. Perform Ateps k 
through p one arditional 
time. 


£2. Ramoye pressuss 
awitch from test actup 
and protect switch aa 
ouli[ned in R- 3894-3, 
Volume |, 


R-3896-4 
Yolume II 


Result 


None, 


Calibration port 
depressurlze4, 


Multimeter must 
indicate continuity 
between ping A andB, 


Switch must actuate 
at 1,060 465 pelg. 
Multimeter must 
indicate Infinlty 
between ping A 

ang B, 


Mullimeter must 
indicate continuity 
between ping Band C, 


Multimeter must 
indicate continuity 
between pine Band, 


Switch must ceactuate 
at 75 +25 psig below 
actuation pressure 
recorded in step J. 
Multimeter must 
indfcate infinity 
betwenn pins B 

and C, 


None. 


Resulte same as 
steps k through p. 


None, 
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Figure 10-4. Thrust OK Pressure Switch Test Setups When Not Using Components Test Console 
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SECTION XI 


INERT PREFILL CHECK VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


11-1. JNERT PREFILL CHECK VALVE 
407825, 


11-2. The followlng procedures contain the 
disassembling, cleaning, inspectlng and re- 
pairing, assembling, and teating information 
required to :naintain the inert prefill check 
valve. See figure 11-1 for test equipment and 
speclal toola. No covers or closures are pro- 
vided for this valve. Package and protect 
valve a3 outHned in R-3896-3, Volume I. 


rer er tee = 


11-3, DISASSEMBLING. 


li-4. Disassemble the inert prefill check 
valve as required ta accomplish necessary 
repairs and/or replacement. Discard washer 
(2). See figure 11-3 for parts and index 
numbers, 


rr a a SS tT iP SS 


Part No. Nomenclature 
T-5037801 Presaure Test Fiature 
T-5037802 Lapping Tool 

G3104 Pneumatic Flaw Tester 
G3141 Components Test Congole 
G3143 Components Adapter Set 


Figure 11-2 deleted. 


Pressure-checks valve after repair. 
Laps valve body seat. 
Measures downstream pneumatic leakage. 


Provides pneumatic and hydraulic pressure 
for testing check valve. 


Provides hardware for check valve teat setups. 


Yo 


Figure 11-1. Test Equipment and Special Tools for Inert Prefill Check Valve 
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Figure iJ-%. Inert Prefill Check Valve--Iixploded View 
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11-5. CLEANING. 

11-6, Clean all parts of the inert prefill check 
valve for fuel servier as outlined in R- 3896.3, 
¥Yelune I. 

11-7. INSPECTING AND REPAIRING. 


11-8. Inspecting inert prefill check valve 
deterniines if the individual parts have been 


Part Name and 


Index Number Inspecting 


pe 


Daniagerl threads 


Cap (1) 


Washer (2} 
Spring (3) 
Balt (4) 


Corrasion or cracks, 


Sealing surface must de free 
of nicks, scratches, or other 
impericections thal would im- 
pair ils sealing surface. 


Body (5} Beal sealing surface roust be 
free ul nicks, Scratehes, or 
other unperfections that would 


impair its sealing surface. 
Damase to flange sealing surface. 
Damaged threads 


Section XI 
Paragraphs 11-5 to 11-12 
damaged by mishandling er wear, Refer to 
figure t1-4 and inspect individual parts ior gen- 
eral condi{ion, cleanness, damage to threads, 
corrosion, distorlion, nicks, burs, and 
scratches. 


Repairing 


ma, ee 


Refer ta R-3896-3, Volume I for thread 
repair. 


Replace, 
Replace. 
Replace. 


Repair af seat consists of lapping sealing 
Surface with lapping tuol T-5037H02 iw mect 
test requirements. 


Replace, 


Refer to R-3826-3, Volume I for thread 
lepalr, 


Figure 11-4, 


11-$, ASSEMSLING. 


11-10. Assembly of the inert prefill check valve 
inust be performed with care to prevent damage 
to seating and sealing surfaces. AH parts must 
mect cicaning requirements as cullined in para 
graph 11-5, The lubricant usecl in this prv- 
ceature is lubricant grease RBO140-012 
(ockeldyne}. Specified lubrication procedures 
(methads) are outlined in R-3898-3, Yoiume I, 
See figure 11.3 for parts and index numbers. 


a, Lubricate (Method A) threads of cap (1). 


b. Install ball (4), spring (3), washer (2), 
and cap (1) in body (5). Aline two tabs of 
washer (2) with flats on body (5). Torque cap 
(1) to 20-15 In-lb. Torque value inay be slightly 
increased or decreased, as necessary, in order 
to permit bending of tabs. 


c. After torquing cap (1), bend one tah of 
washer (2) down against one of the valve body 
(5) flats and bend one tab up against cap (4) hex 
flat. Bend remaining tabs of washer up or 
down to lock, 


Inspects and Repairing Inert Prefill Cheek Valve 


11-11, TESTING, 


11-12, This procedure outlines requirements 
for complete testing of the inert prefill check 
valve, using Components Test Console G3141 
and Components Adapter Set G3143. Pneuimatix 
Flow Tester G3104 is used for pneumatie leak- 
testing. Any deviations, including the use of 
other equipment, must be equivalent to the test 
requirements, safely standards, and equipment 
specified in this procedure. Priur to starting 
the test, install iwo retainers M$28?74-210 and 
unt packiag AN6227--15 on check valve, and 
install pressure test fixture on the valve. Index 
ketiers aro assigned to valye ports for ease of 
identification in test Lilustrations. Set up 
Components Test Console G31i4i clectrical 
patech-pancl (figure 11-5) and prepare console 
fur use (figure 11-6). See figure 11-7 for a 
clitaway view of the inert prefill check valve. 
Refer to paragraphs 11-12 through H-17 for 
check vaive test procedures and see figures 11-8 
through 11-10 for test setups. 


Change No, 19 - 10 September 1970 1t-3 


Section XI 


DIOITAL 
VOLTMETER 


CHASSIS 
GROUND 


R-3896-3 
Volume II 


FIOWMET (fh 


FLOWMELER FREQUENCY MONITOR PATCHING 


Patch- From To 
Cord J6- J6- 
K3. 7C LUN 
K3. TE BE 
K3. TF 19L 
KS. IG ITP 
K3. 7K 19K 


aber From 
Cord) J6- 
K3. Td 
Kg, gC 
KI. sG 
K4. 09 17At 


(a) Use any cord length required on all pateh-courds numbered Ka. 


Panel 


Figure 11-5. Components Test Console Patch- Panel Require 


Control 


rl tl mm 


Position 


HYDRAULIC 
Faw 


PREUMATIC 
FLOW 


9026101-§- gla 


- 


Taents 


—<$<$<$< 


Indication/Remarks 


The press-to-aperste switch-lighis located on Components Test 
Console G3141 operate on and off by alternalely pressi. ~ the face 


of the switch, 


essary to obtain specified Indication. 


POWER DISTRIBUTION 


CRi (30 AMP) 


CB2 (10 AMP) 


Pulled oul 


Pulled out 


Make sure switch-lights are pressed unly as néc- 


Canpole main 
pewer off, 
Eleetrical utility 
vulluts power off, 


Figure 11-6. Preparing Components Test Cansole for Use (Sheet 1 of 4) 


11-4 


Change No. 15 - 23 April 1p89 


R-3896-3 
Yolume i 


Section XI 


Control 


PRE-POWER TURN ON {eontinued) 


PRESSURE /PEMPERATURE 


MONITOR 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


OSCILLOSCOPE 


DIGITAL YOLTMETER 


TEST CELL FLEACT. 
OUTLETS 


CHANNEL SELECT 


AC INPUT 
VOLTAGE VERNIER 
YOLTAGE ADJUST 


CURRENT LEMIT 


AC INPUT 
INDICATGR 


MILLIAMPERES 
RANGE SELECT 


VOLTS RANGE SELECT 
YOLTAGE ADJUST 


INTENSITY 


115 ¥/230 ¥ 


100 KC STD 
INT/EXT 


POWER 
Connector JT01 
Connector 3702 


Connector 3704 


Cannector 3704 
Connectar J705 
CAUTION 


Position 


OFF 


Down (off) 
Midposition 


Fully countér- 
clockwise 


OFF 

OFF 

Fully DECREASE 
POWER OFF 
1L5¥ 

INT 

Down (off) 
Capped 

Capped 


Resistor plug 
3088-9 


Capped 
Capped 


Indicalion/Remarks 


At rear of unit. 
Al rear of wail. 


Temperature ind! 
cator load, 


Fachlity pneumatic and hydraulic supplies to console must be off. 


POWER TURN ON, 
POWER DISTRIBUTION 


CBA (30 AMP) 


CB2 (19 AMP) 


Pushed in 


Pushed in 


Console main 
power on. 


Electrical utitity 
outlets power on. 


At Sh EE OL A NT 


Figure (1-6. Preparing Components Test Console for Use (Eheet 2 af 4) 


Change No. 15 ~- 23 April 1968 11-8 


Section XI R-3896-3 
Yolume If 
Panel Control Position Indleation/Remarks 
POWER TURN ON (continued) 

§ ELECTRICAL CONTROL POWER POWER light on,!2) 

AC INPUT ligiit on. 
TEST SELECT | Light 1 off, (4) 
TEST SELECT 2 Light 2 off, (2) 
TEST SELECT 3 Light 4 oft. (@) 
JEST SELECT 4 Light 4 off, (a) 
TEST SELECT 5 Light § off. (a) 
TEST SELECT 6 Light 6 oft, (a) 
TEST SELECT 7 Light 7 off, © 

Hydraulic flow 

mentor control, 

] TEST SELECT 8 Light 6 off. (2) 
Pneumatic flow 
moniter control, 

§ HYDRAULIC CONTROL HYDRAULIC SYSTEM Open. {a) 

BY PASS 
i HYDRAULIC SYSTEM CLOSE {4) 
SUPPLY 
I TEST CELL VENT. |) 
SUPPLY “A” 
| 'TEST CELL VENT.{a) 
SUPPLY "Dp" 
I FLOW MONITOR CLOSE. {a} 
SHUTOFEF 
i LOW FLOW BYPASS CLOSE. (a) 
FLOW MCNITOR-TEST 
DIGITAL VOLTMETER 115 ¥/230 ¥ 115V At rear of unit. 
4190 KC STD INT/EXT iNT At rear of unil. 
ETORE/DISPLAY DISPLAY At zear of unit. 
DURING COUNT 
RANGE 100 ¥ 
FUNCTION FREQ 
ATTENUATION Midposition Readjustment may 
be necessary during 
test to obtain con- 
sistent readings. 
Refer to digital 
yeltmetar manual. 
SAMPLE PERIOD 1.0 SEC 


] (a) If indication ts aot as speciffed, press applleable swiich-Hgitt, 


a 


11-8 Chunge No. 20 - 19 May 1971 


ee 


Figure 11-€. Preparing Compunents Test Cunsole fur Use (Sheet 3 of 4) 


R-3896-3 Section X! 


Volume IL 
Panel Control Position Indlcation/Re marks 
FLOW MONITOR-TEST (continucd) 
SAMPLING RATE 3/4 turn 
clockwise 
POWER ON 
NOTE 


On ELECTRICAL CONTROL panel, TEST SELECT 7 switch-light 
ip for hydraulic flow and TEST SELECT 8 ts for pneumatic flow. 
Both switch-lights muat not be on al the same time. 
® Digital voltmeter must warm up at least 30 minutes. 
PNEUMATIC PREPARATION 
a. Make aure coneole is in the following cundition: 
(1) Vent valves closed, 
{2) Shutoff valves ctoged. 
{3} Utility valves closed. 
{4} Regulators clesed. 
(5) Utility and test cell outlets capped. 
b. Supply facility gaseous nitrogen to console, 
PNEU SOURCE CONTROL panel SOURCE PRESS gage indicatey supply pressure. 
ec. On SYSTEM SUPPLY pancl, opan TO FUEL, COMPATIBLE SYS shutoff valve. 


d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. SYSTEM 
SUPPLY panel S¥8 SUPPLY PRESS gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights (located on conante and in test cell) 
come on to indicate pressure downstream of cansole pressurizing 
panela and ints teat cell. Safely precautions outlined in R-3896~2, 
Yolume 1 must bo followed when working with pressurized systems. 


a a NE A HEI 


Figure 11-6, Preparing Components Test Console for Use (Shect 4 of 4) 


Change No. 10 - ft November 1967 11-7 


Section XI h- 3896-3 
Paragraph 11-13 Volume 0 


ab possneete-“4- 
ae 
ny 


aE a AA 


CAR 
LOCKTAD 
WASHER ween 


view B-B 


407825.0-1A 


Figure 11-7, Inert Prefll) Check 
Vaive--Culaway View 


¥ Paragraph 11-18 and figure 11-3 deleted. 


41-8 Change Na, 21 - 12 November 1971 


LEGEND 
VALVE POTS 


A INLET CaS) Fur 


Fipure 11-9. 


Procedure 


R-3896-8 
Volume Ui 


TEST CELL 


LeCOMPATIOLE 
B OUTLET SYSTEBS 


Result 


11-14. SEAT PNEUMATIC LEAK-TEST, 


a. Prepare Components 
Test Console and inert pre- 
fll] check valve for testing 
as outiined in paragraph 
11-12; then connect valve 
inlet part (a) to PNBEU 
MED PRESS (FULL COM- 
PATIBLE) outiet. 


b. On MED PRESS FUEL 
COMPATIBLE panel, open 
EHUTOFF valve and adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
fage indicates 25-35 ysl, 


c. Purge und cycle 
theck valve for five 
minutes, 


d. On MED PRESS 
FUEL COMPATIBLE panel, 
close SHUTOFF valve and 
open VENT valve. Close 
VENT valve after pres- 
sure decays. Adjust 
PRESSURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates zero. 


@. Ramove chack valve 
fron) Lest setup. 


f. Connect check valve 
to console as shown In 
fiyure 11-9, seat preu- 
matic leak-teat. 


None. 


Check valve jalet 
port (A) pressur- 
ized. 


Gas flows through 
valve. 


MED PHESS 
FUEL COMPAT- 
IRLE panei and 
valve inlet port 


(A} depressurized. 


None. 


None. 


Change No, 21 ~ 14 November 1971 


THEL LOW PRESS 
MON "A" IKLET 


PNEU MED CREAR 
(FUEL COMPATIALE) 


Procedure 


t On MED PRESS FUEL 
COMPATIBLE panal, open 
SHUTOFF and adjust PRhrs- 
SURE REGULATOR until 
REG SUPPLY PRESS page 
indicates 30 46 psi. 


h. Matotsiu pressure for 
§ (41, +0) minutes; then 
measure for leakage at in- 
lot port (A) with Pneumatle 
Flow Tesler G3104, 


i. O1 MED PRESS FUEL 
COMPATIBLE panel, close 
SHUTOFF yalve and open 
VENT valve. Close VENT 
valve after pressure deeny. 
Adjust PRESSURE REGU- 
LATOR until REG SUPPLY 
PRESS gaye indicates zero. 


j. Remove check vatve 
from test setup, 


kK. If check valve testing 
is terminated, secure 
equipment as oullined in 
pacngraph 11-18. 


1. Protect valve as 
oullined in paragraph 
11-2, 


Section XI 


Paragraph 11-14 


B34) 


ADTB25+H2 


Inert Prefil! Check Valve Seat Pocumutic Leak-Test Setup 


Result 


Check valve out- 
let port (B) pres- 
surized. LOW 
PRESS MONITOR 
FUEL COMPAT-~ 
IBLE panel PRES-~ 
SURE MONITOR 
A'S rage anus 
indleate 30 45 psi. 


Maximum alaw- 
able leakage is 
50 scim. 


MED PRESS 
FUEL COMPAT-- 
IBLE panel and 
eheck valve de- 


pressurized, 
None. 
None. 
None. 


11-9/11-10 


Procedure 


11-15. 
LEAK-TES?. 


2. Prepare Components 
Test Console atid inert pre- 
{ill check valve for testing 
us oullined In paragraph 
41-12. Connect check valve 
to console for seat and ex- 
ternal leiuk-test as shown 
in fipure 11-10. 


R- 3886-3 
Volume II 


Result 


SEAT AND EXTERNAL HYDRAULIC 


None 


b. Publy open hand valve tn HYD MED PRESS 


MOW "A" INLET line. 


c, On HYDRAULIC CONTROL panel, per- 


for * Aawinge 

i,t) Clouse HIGH PRESS 
SHUTOLF and MED PRESS 
SHUTOFF valves. 


{2) Press HYDRAULIC 
SYSTEM BYPASS switch- 
Light. 


(3) Press HYPRAULIC 
SYSTEM SUPPLY awktch- 
Lysht. 


(4) Presa TEST CELL 
SUPPLY "A" switch-light, 


ad. Slowly apply facility 
hydraulic supply pressure 
until] SUPPLY PRESSURE 
gage indicatea 2,600 4160 
psi. 


e. On HIGH PRESS FUL 
COMPATIBLE panel, adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gare indicates 2,100 230 psi. 
Open VENT yalve. 


f. On HYDRAULIC CON- 
TROL panel, slowly open 
HIGH PRESS SHUTOFF 
valve until HYD MED PRESS 
MOMTOR panel PRESSURE 
MONITOR "A" gage indicates 
30 +5 pst; then close HIGH 
PRESS SHULOFEF valve, 


None. 


CLOSE Hight on 
and OPEN light 
off, 


OPEN light on 
and CLOSE light 
off. 


SUPPLY light on 
and VENT light off. 


SUPPLY PRES- 
BURE page nwiat 
indicate 2, 600 
£100 pst. 


HIGH PRESS 
FUEL COMPAT- 
[BLE and HY« 
DRAULIC CON- 
TROL panels 
pressurized. 


On HYD MED 
PRESS MONITOR 
panel, PRESSURE 
MONITOR "A" 
gage must indleate 
$0 +5 psi. PRES- 
SURE MONITOR 
"A" gage on HYD 
HIGH PRESS MON- 
ITOR panel also 
indicates presaure. 


Procedure 


g. Maintain pressure 
for & (+1, -0) sw inutes. 
Measure for leakape at 
Valve inket port (A) 


h. Repeat steps & and 
gat 10025 and 500 210 psiy, 


1, Filly close hand valve 
to HY) MED PRESS MON 
"A'™ INGET, 


j- Repeat sleps f and p 
al 1,000 41°, 1,500 +20 
and 2,000 130 psip. 


&. On HTGH PRESS FUEL 
COMPATIBLE panel, open 
SHUTOFF valye and adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
fuge indicates zero. Close 
VENT and SHUTOFF valvas. 


4, On HYDRAULIC CON. 
TROL panel, open HIGH 
PRESS SHUTOFF vilve. 
Close valvé ulter pressure 
decays. 


mn. On HYD MED 
PRESS MONITOR panel 
open PRESSURE MONI- 
TOR "A" gage shutoff valve. 


nm, On HYD HIGH PHESS 
MONITOR panel, open 
PRESSURE MONITOR "A" 
gage shutoff valve. 


Oo. Reduce facility hy- 
draulie supply pressure 
to zera, 


Section Xf 
Paragraph 11-15 


tG65u 


Maximum allow- 
able aeatl leakage 
is one er a@ mips 
ute. No visible 
external leakage 
is allowable. 


Same results as 
steps Candy. 


PRESSURE MON- 
LTOR "AN pape 
isoluted. 


Sane resully 15 
steps f and ¢r. 


HIGH PRESS 
FUEL COMPAT. 
IBLE pine) de- 
pressurlzcd, 


HYDRAULIC 
CONTROL panel 
depr essurlzed, 


PRESSURE 
MONITOR "A" 
gage must indi- 
cate zera. 


PRESSURE 
MONITOR "A" 
age must indi- 
cule Zero. 


SUPPLY PRES- 
SURE gage must 
indicate zera, 


p. On WYDRAULIC CONTROL panel, perform 


the following; 


(1) Press HY- 
DRAULIC SYSTEM 
SUPPLY switeli-light, 


(2) Press HY- 
DRAULIC SYSTEM BY- 
PASS switch-dight. 


Change No. 14 + 8 January 1969 


OPEN light off 
and CLOSE light 
On. 


CLOSE light off 
and OPEN light 
on, 


11-11 


Section XI 
Paragraph 11-16 


Procedure 


(3) Press TEST CELE 
SUPPLY "A" switch-light. 


q. Remove check valva 
from test selup, 


r. Tf check valve testing 
is terminatad, secure 
equipment as outlined In 
paragraph 11-18, 


s. Protect valve as 
eullined in paragraph 
1i-2. 


11-86. 
PRESSERE-TEST. 


a. Prepare Components 
Test Console and in 
fill check valve fer testing 
as outlined in paragraph 
11-12. Connect check 
valve for differential pres- 
sure test ag shown in 
figure 11-10. 


b, Prepare DIGITAL 
VOLTMETER (DVM) far 
flow-monitor- teat (figare 
41-6}, and press RESET 
swiich. 


pre- 


R-3896-3 
Yoalume II 


Reguit 
SUPPLY Hyht 
off and VENT 
Veht on. 


None. 


Nono. 


None. 


WYDRAULIC DIF FRRENFIAL 


None. 


DVM indicates 


KC000000- 000001 


¢. Oa HYDRAULIC CONTROL panel, per- 


form the following: 


{1) Close NIGH 
PRESS SHUTQOFE# and 
MED PRESS SHUTOFF 
valved. 


(2) Press HY- 


DRAULIC SYSTEM PY- 
PASS switch-light. 


(3) Press HY- 


BDRAULIC SYSTEM 
SUPPLY switch-Light. 


L4-]2 


None, 


CLOSE Heght on 
and OPEN light 
Ol. 


OPEN light on 
and CLOGE light 
off, 


Change No. 4) - 19 May i971 


Procedure 


d. Stowly apply facility 
hycraulie supply pressure 
until SUPPLY PRESSURE 
gage indicates 400 2100 psi. 


c. On MED PRESS COM- 
PATIBLE panel, adjust 
PRESSURE REGULATOR 
untlh REG SUPPLY PRESS 
gave indicates J00 +60 psi, 
Open VEN'! valve. 


f. On NLECTHICAL 
CONTROL panel, press 
TEST SELECT 7 switch- 
light. 


gf. On HYDRAULIC CON- 
TROL panel, press FLOW 
MONITOR SHUTOFF 
awitch-light. 


h, On HYDRAULIC CON. 
TROL panel, slowly open 
MED PRESS SHUTOFTL 
valve to establish a flow of 
10 42 ppm through the 
valve and a downstream 
preasure of 100 psig mint- 
muiun at outlet port (B); 
then close SEUTOFF valve. 
Record flow and down- 
stream pressure. 


4. (Deleted) 


j» Record differential 


pressure across valve ports. 


k. On MED PRESS COM- 
PATIBLE panel, adjust 
PRESSURE REGULATOR 
unt] REG SUPPLY PRESS 
page indicates zero. Open 


VENT and SHUTOFF valves. 


Regujt 


SUPPLY PRES- 

SURE gage must 
indlaate 400 +100 
pst. 


MED PRESS 
FUEL COMPAT- 
WLE and HY- 
DRAULIC CON- 
TROL panels 
pressurlacd. 


Light 7 on. 


OPEN Light on 
and CLOSE 
light off. 


DVM must indi. 
gentle an equiva- 
lent ta 10 41 ppm. 
PRESSURE 
MONTTOR "A" 
gage must indi- 
cate 100 psi min- 
fonum. 


DIF FRREN TEAL 
PRESSURE gage 
on HYD MFT 
PRESS MONITOR 
pane] must taci- 
cate £5-35 pai. 


MED PRESS 
FUEL COMPAT. 
IBLE panel de- 
pressurized, 


Trecedure 


1. On HYDRAULIC CON. 
TPOL panel, open MED 
INESS SHUTOFF valve. 
Close valve after pressure 
decays. 


m. On TY DIFF PRESS 
MONITOR pa el, open TEST 
CELL UPSTREAM INLET 
valve. Clase valve after 
pressure decays. 


mA. On SLECTRICAL 
CONTROL punel, press 
TPS SELECT 7 swltch- 
ilght. 


n. On MED PRESS 
FUEL COMPATIBLE 
panel, close SHUTOFF 
and VENT valvea. 


o. Remove yalye 
from test getup. 


p. If chock valvo 
testing is terminated, 
sécure oquipment as 
outlined in paragraph 
11-18. 


q. Protect valve as 
outlined ta paragraph 
11-2, 


R-3896-4 
Yolume {1 


Resull 


HWYDIAULIC 
CONTROL panel 
deprossurized. 


DIPFERENTIAL 
PRESSURE page 
indicates zero, 


LAghe 7 off. 


None. 


None. 


None. 


None. 


11-17. HYDRAULIC RESEAT LEAKAGE TEST, 


a. Prepare Components 
Test Console ang inert pre- 
filt check valve for teating 
as oullined in paragraph 
11-12. Connect check valve 
to console for reseat-test 
as shown in figure 11-10. 


b. Fully close hand 
valve in AP HYD MON 
UPSTREAM INLET Ine 
anduncap 4P HYD MON 
POWNSTHEAM INLET 
{ltting. 


None. 


None. 


Pracedura 


e, Prepare DIGITAL 
VYOLTMETER (DVM) for 
flow moniter test (figure 
11-6), and press RESET 
switch. 


d. On HYDRAULIC 
CONTROL panel, press 
TEST CELI SUPPLY 
"A" swiloh-liphe, 


ec. On MED PRESS 
FURL, COMPATIBLE 
panel, adjust PRESSURE 
REGULATOR untll REG 
SUPPLY PRESS page 
indicates 200 +10 pat. 
Open VENT yalye. 


f. On HLECTRICAL 
CONTROL panel, presa 
TEST SELECT 7 switeh- 
Hyht. 


g. On HYDRAULIC 
CONTROL panel, slowly 
open MEI) PRESS SHUT- 
OFF valve to vutain a 
flow of 10 41 epi through 
valve, 


h, On HIGH PRESS 
FUEL COMPATIBLE 
panel, cpan SHUTOFE 
and VENT valves. 


4, On PYDRAULIC 
CONTROL panel, adjust 
HIGH PRESS and MED 
PRESS SHUTOFE valves 
to decrease pressure 
uiil PRESSURE MONT- 
TOR “A" gage on HYD 
MED PHESS MONITOR 
panel. indicates 30 pal, 


j, Open hand valve 
in AP HYD MON UP- 
STREAM INLET Jlne. 


Change No, 20 - 19 May 1971 


Sectlon XI 
Paragraph 11-17 


Result 


DYM indicates 
KC000000-000001, 


SUPPLY Hyht on 
anc YENT liplit 
aif. 


MED PRESS 
FUEL COMYPAT- 
IBLE panet 
pressurized, 


Light 7 on. 


DVM must indi- 
cate an equlvi- 
dent to 1441 gpm. 


None. 


PRESSURE MON- 
TTOR "A" gaye 
Indicates 30 pai. 


PRESSURE DIF~ 
FERENTIAL 
rage indicates 
30 pai. 


11-43 


Bectlan x7 R-3896-3 


a a a 


11-14 


Yohime [tf 


TEST CELL 


aRAYT AND 
EXTERNAL 
1LEAK- TEST 


rare’ | 


DIFP EAREN TIAL 
PRES? ME TEST 


Memeo: Lh dieedhhdl- S-dhahliahelh bali shoal tak edhe tte oh 


RESEAT~TEBT 


LEGEND 
Rey HYORAULIC VALYE PORTS 


F 
BeareN A INLET 
(i) HAKD VALVE 109028501 «8 | GLTLET 


re nn | 


Change No. 10 ~ 7 November 1967 


HYD HPAES 
MON 'A' INLET 


AEA 


IVD MED Yitk ss 
MON "A" INLET 


UPSTUYAM INLET 
HYO ULL CY 


OUTLET "Cr 


SP HYD MON 
DOWNSTURAM 
WLET 


ee 
AP LYN MON 


ek hea een ier antl i> 1 
uJ 


L) 
MON INLET 


GP HYD MON 
UPSTREAM INLET 


Fa 


stat 
BYD OVMAT "A" Le 


HYD UMLITY 
QUTLZT "'¢"' 


HYD MED PRES 
MON "4" INLET 


HYD ¥itny 
MON INLET 


— 


Figure 11-10. Inert Prefill Check Valve Hydraulic-Yest Setups 


ey 


Flsdea7 


Procedure 
ieee soneoerauras 


k. On HYDRAULIC CON- 
TKOL panel, adjust MED 
PRESS and HIGH PRESS 
SHUTOFF vaives to reduce 
pressure to valve inlet 
port (A) antl PRESSURE 
DIFFRRENTIAL gape inei- 
cnies o, 0 20.5 pai, 


1. {Deteted) 


m. Disconnect line at 
check valve outlet port (B) 
and measure for leakage. 


n. On HIGH PRESS 
FURL. COMPATIBLE 
panel, close SHUTOFF 
and VENT valves, 


o. On MED PRESS 
FUEL COMPATIBLE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates zero. Open SHUT- 
OFF valve, 


p. On HYDRAULIC 
CONTROL panel, open 
MED PRESS SHUTOFF 
valve, Cloge valve 
after pressure decays, 


pA. On HYD DIFF 
PRESS MONITOR panel, 
open TEST CELL UP- 
STREAM INLET vilve. 
Close valve after pres- 
auro decays. 


q. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 7 switch- 
light. 


r. Reduce facility hy- 
draulic supply pressure 
to zero. 


R-3896-3 


Yolume If 


Iiesult 


PRESSURE NIF- 
FERENTIAL gage 
must inclicate 
§.020.6 psi. 


Maximuni allow- 
able leakage is 
25 ee per minute, 


None. 


MED PRESS 
FUEL COMPAT- 
IBLE panel de- 
pressurized. 


Check valve inlet 
port (A) depres. 
surived. 


PRESSURE DIP- 
FERENTIAL 
gage indicates 
Z2eFrO, 


Light 7 off. 


SUPPLY PRES- 
SURE gage on 
H¥NRAULIC 
CONTROL panel 
must indicate 
Zerc. 


Procedure 


Sectlon Xi 


Paragraphs L1-18 to Ut-19 


Result 


8, On HYDRAULIC CONTROL panel, per- 


form the followtiip: 


(1) Press HYDRAULIC 
SYSTEM SUPPLY switch- 
Light. 


{2} Press HYDRAULIC 
SYSTEM BYPASS switch- 
hight, 


(3) Presa FLOW MON. 
ITOR SRUTOFF switch-light, 


{4) Press PEST CELL 
SUPPLY “A" swilch-lipht. 


(. Remove inert pre- 
fll check valve from test 
setup. 


u. If inert prefill check 
valve tesling is terminated, 
secure lest equipment as 
outlined in paragraph 11-18. 


v. Protect valve as 
oullined In paragraph 
1i-2. 


11-18. 


OPEN light off 
and CLOSE 
light on. 


OPEN Light on 
and CLOSE 
light off. 
CLOSE lijht on 
und OPEN 

light off. 
SUPPLY light 
off and VENT 
Meht on, 


Nune. 


None. 


None, 


SECURING TEST EQUIPMENT. 


11-19. After inert prefill check valve testing 
is comple‘ed and valve is removed from test 
selup, secure equipurent as follows: 


a. Reduce facility gnseous nitrogen pressure 


to zera. 


b. On PNEU SOURCE CONTROL panel, close 
gaseous nitrogen SHUTOFF valve, 


c, On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve and open 


SYS VENT valve. 


d. Ga MED PRESS FORL COMPATIBLE 
panel, open SHU‘TOFF and VENT valves and 
adjust PRESSURE REGULATOR to vent trapped 


pressure. 


Change No, 20 - 19 May 1971 


41-15 


Section Xi R-3896-3 
Volume I 


¢. Cloge all shutoff valves, regulutors, and 
willity valves, 


f, Make sure all pressure gages indicate 
“ero and close all vent valyes. 


ge. Cap utilily pane! and test uch! paael out. 
Jets and connectors, 


h. Turn digital vollineter power olf. 

i, Cn HYDRAULIC CONTROL panel, press 
switch-lights so thal WYDRAULIC SYSTEM 
BYPASS light indicates OPEN and romuining 
livlits indicate CLOSE or ViENT. 

j. On ELECTRICAL CONTROL, jrimecl, press 
TEST SELECY awitch-ilehts go that all Hehts 
are off, and press POWLR GN switeli-lignt. 

k, Turn DC POWER SUPPLY off. 


1. On POWER DISTRIBUTION panel, pull aut 
civeult bregkers. 
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R-3896 -3 Section X11 
Volume IT Paragraphs 12-1 to 12-4 


SECTION XII 


OXIDIZER DOME PURGE CHECK VALVE 


WARNING 


PNEUMATIC FLOW TESTER Gi104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET GIL45 MUST BE OPERATED BY 


eee 


12-1. OX1DIZER DOME PURGE CHECK 


VALYE 554119, 


122. The following procedures contain the 
digagsembling, cleaning, inypecting and re- 
paring, assembling, and testing information 
roquired to malntain the oxidizer dome purge 


check valve. See figure 12-1 for test equipment 
Refer to R-3806-4 for 
pratective closures. 


and spectal tools, 


__AUTHORIZED PERSON! EL TRAINED IN THE USE OF THE EQUIPMENT. 


12-3. DISASSEMBLING. 


12-4. Disassemble the oxidizer dome pyurpe 
check valye ag required to aecomplish necessnry 
repairs and/or replucemont. Itefer to figure 
12-3 for parts and index numbers. 


ha eng a 


Part No. Nomenclature Use 
i i 
( T-5031188 Pressure Test Fixture Ifouses oxidizer dome purge check valye. 

T-503 7624 Lapping Tool Laps check valve seat. 

G3104 Prcumatic Flow Tester Monsures check valve downstream pneumatic 
leakage. 

Gd 41 Components Test Console Provitles pneumatic preasure and measurements 
for tusting cheek valve, 

G3143 Components Adapter Set Provides hardware for check valve test setups. 


Figure 121, 


( Figure 12-2 deleted. 


Test Kquipment and Special Toots for Oxidizer Dome Purge Check Valve 


Change No. 22 - 15 February 1972 12-1 


Section Xi R-3896-3 
Yolume Il 


1 Pin 2 Spring 3 Gato 3A Insert 4 Bory 
Figure 12-3. Oxildizer Dome Purge Chock Valve--Exploded View 


2-2 Change No. 22 - 15 February 1972 


R- 3896-3 
Yolume I 


12-5, CLEANING, 


12-6, Clean all parls of the oxidizer dome 
purge check valve for liquid oxygen service 
as outlined in R-3896-3, Volume I. 


12-7. INSPECTING AND REPAIRING, 


12-8, Inspecting the oxidizer dome purge check 
valve determines tf the individual parts have 
been damaged by mishandling or woar. Ingpeet 
parts, that contact liquid oxygen wheu installed, 
for evidence of dye. Parts wlth dyed surfaces 
must have dye stripped from part a8 outlined in 
R-3896-3, Volume I. Refer lo fhyure 12-4 and 
inspect individual parts for general condttfoan, 
clainass, damage to threads, corrosion, dis- 
tortion, nicks, burs, and scratches, 


12-9. ASSEMBLING, 


12-10, Install spring (2) and gate (3) on body 
(4) and secure with pin (1}, Refer lo figure 12-3 
for parts and Index numbers. 


12-11, TESTING, 


12-12. This procedure outlines requirements 
for complote teatIng of the uxidizer dome purge 
check valve, using Components Test Console 
G3141 and Components Adapter Set G3143. 
Pnewnatic Flow Tester G3104 is used for pneu- 
miatle leak-Llesling. Avy deviations, including 
the use of othar equipmert, must he equivalent 
to the test requiremenis, safety standards, and 
equipment specified In this procedure. Prior 
to starting the test, tstall pressure-test-fixtuce 
on valve ports, Index letters are assigned to 


the vatve ports in (ilustrations, for identification, 


Prepare camponen‘s test console for use 
(figure 12-5}, See figure 12-6 for a cutaway 
view. Refer to paragraphs 12-12 through 12-1¢ 
for purge check valve tesi procedures and sec 
figure» 12-7 und 12-8 for test setups. 


CAUTION 


During testing of the oxidizer dome 
purge check valve, the test equipment 
used and the valve must be main- 
tained in a Hiquid-oxygen-cican 
condition. 


eS face) (Soman cas. 


Section Xi 
Paragraphs 12-5 to 12-12 


ere 


Part Nawue and 


Index No, Inspecting Repairing 
Pin (1} Damage, Replace. 
Spring (2) Cortosion or Replace. 
cracks. 

Gate (3) Deteriorated Replace, 
or damaged, 
Nicks, Lap Sealing 
seratchos, surface to 
or other acquire 
imperfections — allawahile 
in sealing leakage and 
surface that flatnes:., 
would dmpabr 
its scaling 
function arc 
be Mat within 
0,0001 inch, 

Bady (4) Deterteratad Replace 
or damaged anodic 
anodic coating as 
coating. outlined in 

R-3196-3, 
Yolume [, 

Nicks, Using 
scratches, japping tool 
oy uther T-5037824, 
imperfections lap sealing 
on sealing surface to 
surface that acquire 
vandd dupair allowable 
its sealing leakage and 
function and flatness. 


Insert (3A) 


be Flat within 
6,0005 inch. 


Damaged. 


Replace as 
outlined jn 
R-3896-3, 
Yolume I, 


Figure 12-4, Inspecting and Repairing 
Oxidizer Bome Purge Check Valve 
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Section Xt R- 3806-3 
Volume II 


Panel Control Positian : Indleation/Remarks 
NOTE : 


The press-to-operate switch- lights located on Components Test 
Console G3141 operate on and off hy alternalely pressing the face 
of the switch. Muke sure switeh-lights are pressed only ag nec~- 
esaary to obtain specified indication. 


PRE- POWER TURN ON 


POWER CBI (30 AMP} Pulled out Console main power off, 
DISTRIBUTION 
CB2 (10 AMP} Pulled out Electrical utility outlets 
power off, 
PRESS/ TEMP CHANNEL SELECT OFF 
MONITOR 
DC POWER SUPPLY AC INPUT Down (olf) : 
VOLTAGE VERNIER Midpositiun | 
VOLTAGE ADJUST Fully eaunler- 
clockwise 
CURRENT LIMIT 0 
AC INPUT INDICA'TOR off : 
ELECTRICAL MILLIAMPERES OFT 
CONTROL RANGE SELECT ‘ 
VOLTS RANGE SELECT OFF 
VOLTAGE ADJUST Full DECREASE } 
POWER Down (off) 
TEST CELL ELECT Connector JT01 Capped 
OUTLETS Connector JT02 Capped 
Connector JTN3 Cayped 
Conneclor J704 Capped 
1 Cunnector J705 Capped 
CAUTION 
Check (hat facility pneumatic and hydraulic supplics to consete | 
are off, 
POWER TURN ON 
POWER CB1 (30 AMP} Push in Console main power on. 
DECHIBUTIEN CB2 (10 AMP) Push in Ktectrical utility owslets 
power off. 
DC POWER AC INPUT Up None. 
tsa CURRENT LIMIT $ 


a nn i tt rr 
et te IN Re 


Figure 12-5. Preparing Components Test Console for Use {Sheet 1 of 3) 


12-4 Change Na. t5 - 23 April 1989 


R-3896-3 Section XII 
Volume 


{ Panet Control Position indication/Remarks 
a pie eects mia ts Seed ayant cone si ek ieee emer one 
POWER TURN ON 
{continued | 
ELECTRICAL POWER POWER lignt on. { 
CONTROS, AC INPUT light on, 
VOLTS RANGE SELECT 5 (0-30). None 
MILLIAMPERES RANGE A (0-560) x2 Hone. 
SELECT 
TEST SELECT 1 Light 1 off.) 
TEST SELECT 2 Light 2 off ©) 
TEST SELECY 3 Light 3 off.) 
VEST SELECT 4 Light 4 off 4) 
TEST SELECT 5 Light 5 off {2) 
TEST SELECT 6 Light 6 oft.{*) 
LEST SELECT 7 Light 7 off (9) 
TEST SELECT 8 Light 8 off 6) 
VOLTAGE ADJUST INCREASE VOLTS meter 


24 30.4 volte, 
a, Make sure tiat console ts in the follawing condition: 
(1) Vent vaives open (LOW and FIGH PRESSURE panel VENTS closed during cryogenic tests). 
(2) Shutolf vaives closed. ; j 
(2) Utility valves clases, 
(4) FRepulaters closed. 
(5) Utility and test cefi oullets capped. 


b. Supply facility gaseous helium ta vongele. PNEU SOURCE CONTROL panei SOURCE PRESS 
gage dudleates supply presaure. 


NOTE 


Gaseous helium (Bureau of Mines, Grade A) is the test medium 
used fer ambient and low-temperature tests. 


¢c. On SYSTEM SUPPLY panei, close SYS VENT valve, 


{a) If indigation is not as specified, prose applicable switeh-light, | 


Figure 12-5. Proparing Components Test Console for Une (Sheet 2 of y- 


Change No. 20 ~ 19 May 1371 12-5 


Section ZIT Tt- 3896-3 


Paracraph 1a. 13 Volume I 
Panel Control Position Indicatian/Remarks 


d, On PNEU SOURCE CONTROL panel, opon HELIUM SOUNCE SHUTOFF valve. SYSTEM 
SUPPLY panel S¥S SUPPLY PRESS gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights (located on consvle and in test cell) 
vome on to indicate pressure downstream of console pressurizing 
panels and inte fest vell. Safety precautions speetfied in R-3896-3, 
Volume I must be followed to ensure safety of personne! working 
with pressurized systems. 


Figare 12-5, Frepartng Components Test Console for Use (Sheet 3 of 3} 
any Procedure KResuit 
SPH ¢. On HIGH PRESSURE panel, apply pressure 
Pit —~ ta check valve as follows: 
{} Open SHUTOFF None. 
yaive. 


(2) Adjust PRESSURE Cheek valve out- 


REGULATOR unti) REG let (B) pressur- 
We SUPPLY PRESS gage indi- ized. TEST 
TNL ET me cates 30 43 pst. CELL MONITOR 
i PRESSURE page 
= a must tadinate 
30 43 psi. 
Figure 12.6. Osaidizer Dame Purge 
Check Valve--Cutaway View d. Measure for leataue Maximum aliow- 
irom inket nort (A) from able leakage is 
i Procedure Result Pueurnatte Flow Tester 19 acelin. 
3d 104, 
’ 12-13. AMBIENT TEMPERATURE REVRRSE 
LEAKAGE TESTS. e. On HIGH PRESSURE Check valve out- 
panel, aciust PRESSURE let port (B) pres~ 
a, Prepare components None, REGULATOR until REG surized. TEST 
tesE console and oxidizer SUPPLY PRESS gage Indi- CELL MONITOI 
dome parge check yalve cated 100 410 pst. PRESSURE gage 
for tests as outlined in par- must indicate 
ayraph 12-12; then connect 100 4210 psi, 
check valve te console for 
reverse lauk-tests as f. Measure for leakage Maximum allow- 
shown in figure 12-7, from inlet port (A) with Pnou- eble leakage Is 
matic Flow Tester G64. LO pein, 
b, On FLOW/A BP None. 
MONITOR panel, open g. On FLOW/4 P MON- TEST CELL 
TEST CELL INLET TTOR panel, close TEST MONITOK PRES- 
SHUUTOFF valve. CELL INLET SHUTOFF SURE gage 
valve, isolated, 


22-6 Change No. 14 + & January 16H 


Pracedyre 


h. On HIGH PRESSURE 
panel, adjust PRESSURE 
REGULATOR untli REG 
SUPPLY PRESS gave indl- 
cates 1,500 £100 psi. 


i. Measure for leakage 
fyom inlel port tA) wilh 
Pneumutie Flow Tester 
G3 104, 


j. Repeat steps h and ! 
at 2,000 +100 psig. 


k. On HIGH PRESSURE 
panel, close SHUTOFF 
vaive and vpen VENT valve. 
Close VENT valve after 
pressure decay, Adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS 
gage indicates zero. 


1. Remove check valve 
from test setup. 


m. if cheek valve tosting 
is terminated, secure 
equipment as oullined in 
pavagraph 12-17%. 


n, Inst) protective 
closures. Refer to 
paragraph 12-2, 


R-3896-3 
Yohume IT 


Result 


Check valve out- 
let port (B) pres- 
surized. On 
PRESSURL/ 
TEMPERATURE 
MONITOR panel, 
PRESSURE gage 
rouat indicate 
1,506 £100 psi. 


Maximum allow - 
Alié leakupe is 
10 scim. 


Same resulis as 
slopes hand i. 


Vaive ouflel port 
(B) depressurized. 
Gn PRESSURE/ 
TEMPERATURE 
MONITOR panel, 
PRESSURE mon- 
itor gage must 
indicate zero. 


None. 


None. 


None. 


12-14. AMBIENT TEMPERATURE RESEAT 


LEAKAGE TEST. 


a. Prepare components 
tesi console and check 
valve for test as outlined 
in paragraph 12.12; then 
comect valve to console 
for reseat-test a3 shown 
in figure 12-7. 


None. 


Procerlure 


b. On FLOW, P 
MONITOR panel, open 
UPSTREAM INLET 
SHUTOFL yalve. Mako 
sure DOWNSTREAM 
INLET fitting is uneapped. 


ce, On LOW PRESSURE 
panel, open SHUTOFF 
valve and adjust PRES- 
SURE REGULATOR until 
REG SUPPLY PRESS 
Base indicates 3 psl. 


d. On LOW PRESSURE 
panel, slowly reduce pres- 
sure to valve inlet port (A) 
untl] PRESSURE DIV &ER- 
ENTIAL gage inticates 
9.26 +0.10 pal. 


c. Measure for leakage 
from outlet port (B) with 
Pneumatic Flow Tester 
Ga104. 


f, On LOW PRESSURE 
panel, clase SHUTOFF 
valve. Adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gaye indi- 
cates zero, 


g. On FLOW/4 P MON- 
ITOR panel, close UP- 
STREAM INLET SHUTUFF 
valve. Cap 154 P BOWN- 
STREAM INLET fitting, 


ti. Remove oxidizer 
dome purge cheek valve 
from test setup. 


i. If check yalve testing 
{¢ terminated, secure 
equipment as outlined in 
paragraph 12-147, 


j. Install protective 
clasures, Refer to 
paragraph 12-2, 


Section XII 
Faragruph L2-14 


Yalve inlet purt 
(A) pressurized. 
On FLOW /A P 
MONITOR prnel 
PRESSURE DIF- 
FRRENTIAL 
gauge indicates 

5 psi. 


PRESSIME DIF- 
FERENTIAL 
gage must indi- 
cate 0.25 40.10 
ps!. 


Meximuin allow- 
able leakage is 
100 seit. 


LOW PRESSURE 
panel and valve 
depresaurlaed. 


None. 


Nane. 


None. 


None, 
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Section XII 


R- 3896-3 


Paragraph 12-15 Volume II 
TEST CELL i G314) 
H 
> 
ARE FE RCN ER: 
PNEY HICK oy 
PRESS OUTLET ' 
s 
: 
i ae 
PNEU HIGH 

PRESS MON INLET 
a 
s 
i 
NEVERSE LEAKS CESTS a 
0 TO 1000 L810 ; 
PNEV MON INLET § 
i 
i 
i 
t 
SAP PNEU i 
UPSTREAM INLET & 
i 
$ 
3 
‘ 
. 
' 
TREY Low i 
PRESS OUTLET j 
RESEAT-TRST ‘ 

LEGEND 
PNEUMATIC RELIEF VALVE PORTS 
VALVE 18 9026587. 1 oo Gieet 
ETN CXUIDIZER.CLUAN SYSTEM = OUTLET 
Fi 28 


Figure 22-7. 
Procedure 


12-16. 
LEAKAGE TESTS. 

a. Prepare compo- Nope. 
hents test vonsele 
and check valve for 
tesig as Gutiined in 
paragraph 12-12. Con- 
nect valye to console 
for reyerse leakage 
tests as shown in 
igure 12-8. 

b. On FLOW/A P None, 
MONITOR panel, open 
TEST CELL INLET 
SHUTOFF valve, 


32-8 


LOW-TEMPERATURE REVERSE 


Change No, 144 - 8 January 1969 


Procedure 


c. On HIGH PRES- 
SURE panel, open SHUT- 
OFF valve. Actjust 
PRESSURE REGULA- 
TOR unti! REG SUPPLY 
PRESS gage indicates 
30 +3 psi. 


d. Fill cantainer with 
liquid nitrogen, Cold- 
soak valve witil boiling 
stops. 


e. Measure fur leak- 
age from inlet port (A} 
with Pugumatic Flaw 
Tester G3104, 


A rye 


Oxidizer Dome Purge Check Yalve Ambicnt Temperature Test Setups 


Rem: 


HIGH PRESSURE 
panel and yalve out- 
let port (B) pres- 
surized, 


Valve temperature 
reduced. 


Maxirauin allowable 
leakage Is 30 scim. 


Procudure 


fi. On HIGH PRESSURE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS page indi- 
cates 100 +10 psi, 


g- Measure for leakage 
from inlet port (A) with 
Pneumatic Flow Tester 
33104, 


h. On FLOW/4 P panei, 
cloge TEST CELL INLET 
SHUTOFF yalve. 


i, On HIGH PRESSURE 
panel, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage indi- 
cates 1,508 +100 psl. 


j. Megsure for leakage 
from inlet port (A) with 
Pneumatic Flow Tester 
G3i04. 


kK. Repent steps i and j 
at 2,000 +160 psig. 


1. Qn HIGH PRESSURE 
panel, close SHUTOFF 


valve and open VENT valve. 


Close VENT valve after 
pressure decay, Adjust 
PRESSURE REGULATOR 
until REG SUPPLY PRESS. 
gage indicates zero, 


m. Remove valve from 
test setup. 


n. LI check valve testing 
is terminated, secure 
equipment as uullined in 
paragraph 12-17. 


R-3806-3 


Volunie 1} 
Result Procedure 
On FLOW/S P o, After valye has re- 
MONITOR panel turned to room temperature, 
TEYT CELL install protective closures, 


MONITOR PRES-. 
SURE gage must 
indicate 100 +10 

psi. 


Maximum allow- 
ablo leakage ts 
30 seim. 


TEST CELL 
MONITOR PRES- 
SURE gage 
isolated. 


HIGH PRESSURE 
panel and valve 
outlet port {B) 
pressurized. 

On PHESSURE/ 
TEMPERATURE 
MONITOR panel, 
PRESSURE gage 
must indicate 
1,508 +100 psi. 


Maximum allow- 
able jeakage is 
$0 sem. 


Same results ag 
steps 4 and j. 


Valve outlet port 
(B) depressurized. 
On PRESSURE/ 
TEMPERATURE 
S{ONT'FOR panei, 
PRESSURE mon- 
itor gaze must 
indicate zero. 


None. 


None. 


Refer to paragraph 12-2, 


12-16, LOW.TEMPERATURE 
RFESFAT LEAKAGE TESTS. 


a. Prepare cempononts 
teat console and check valve 
for tests as outlined in para- 
graph 12-12. Connect valve 
to console for flow- and 
reseat-tests as chown tn 
figure 12.8. 


b. On LOW PRESSURE 
panel, open SHUTOFF valve. 
Adjust PRESSURE REGU- 
LATOR until REG SUPPLY 
PRESS gage indicates 25 
+1 psi. 


c, Observe flow from 
valve vutlet port (B). 


ad. On LOW PRESSURE 
panel, adjust PRESSURE 
REGULATOR unt REG 
SUPPLY PRESS gage indi- 
cates 5 psl. 


¢. On FLOW/4 P MONI- 
TOR panel, open UPSTREAM 
INLET SHUTOFF YALYVE, 
Uneap 164 P PNEU DOWN- 
STREAM INLET fitting. 


{. On LOW PRESSURE 
panel, slowly reduce pres- 
gure to valve inlet port 
(A) until PRESSURE DIF- 
FERENTIAL gage indicates 
0,25 40, 10 pst. 


Change No, 20 - 19 May 197] 


Section XIE 
Paragraph 12-16 


Result 


None, 


FLOW- AND 


None. 


LOW PRESSURE 
panel and valve 
inlet port (A) 
pressurized. 

On FLOW/4 ?P 
MONITOR panel, 
TEST CELL 
MONITOR PRES- 
SURE gage must 
indicate 26 a1 
psi. 


Gageous hellum 
must flow from 
valve atitlet for 
5 seconds mini- 
mum. 


Pressure at 
valve inlet port 
(A) reduced. 


PRESSURE DIF- 
FERENTIAL 
gage must indi- 
fate 5 psi. 


PRESSURE DIF- 
FERENTIAL 
gage must indi- 
cate 0.25 +0.10 
psi. 


12-8 


Section AIT R-9396-3 


Yotume TI 
Procedure Result Procedure Result , 
g. Measure for leakage Maximum aliow- j, Remove oxidizer dome None, : 
from ovtlet port (B) with able leakage is purge check valve from test 
Pneumatic Flow Tester 206 scim. setup. 


G3104. 
jA. Tf check valve testing None. 
h. On LOW PRESSURE LOW PRESSURE id terminated, secure equip- 


panel, close SHUTOPF panel and check ment 2s outlined in paragraph 
yalye, Adjust PRESSURE valve depres- 12-17. 
REGULATOR until REG surized. 
SUPPLY PRESS gage indi- k, After valva bas re- None, 
eples Zero, turned to Toom temperature, 
install protective closures, 
i, On FLOW/A P MONI- = None. Rofer to paragraph 12-2, | 


TOR panel, ciose UP- 

STREAM INLET SHUTOFF 
valve. Cap 164 P PNEU ' 
DOWNSTREAM INLET fitting. 


a Ee PL ps 


IORI 


[ TEST CELL 


PNEU HIGH 
PHESS OUTLET 


FNEU HIGH 
PRESS MON INLET ¢ 


O1000 F3IG 
REVERSE LEAR-TESTS PNEY MON INLET 


O. 1) PSIG . 
PHEU MON INLET 


' 
en seem! 

FLOW AND RESEAT-TESTS 15 SP PHRU = 
UPSTREAM INLET i 


LEGENG 
PHEUMATIC RELIEF VALVE 13-0098587-1 VALVE PORTS 
Lig CONTAINER wp1383! A Mat 
BSEa 4OXIDIZER-CLEAN SYSTEM QD GUTIRT 


FI-3-28 


Figure i2-8, Oxldizer Dome Purge Check Valve 
Low-Temperature Test Setups 
12-10 Change No, 20 ~ 19 May 1971 


R-3896~3 Ssction XH 
Yolusne if Paragraphe 12-17 to 12-18 


12-17. SECURING TEST EQUIPMENT. 


aN 


12-18, After oxidizer dome purge check vatve 
teating is compieted and yaive is removed 
from teat setup, secure equipinent ag follows: 


a. Reduce facility gaséous nltrogen and 
helium aupply pressure to rere. 


b. On PNEU SOURCE CONTROL panel, 
close HELIUM SOURCE SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, verliy TO 
FUEL COMPATIBLE SYS shutoff valve ip 
clored; than open S¥S VENT valve. 


: a. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT vulves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e, Close all shutoff valves, regulators, and 
utility valves. 


f. Make sure all pressure gages indicate 
zero; then close al) yent valves. 


( ¢. Cap utillty panel and teat cell pansi out- 
* lets and connectors. 


h. On ELECTRICAL CONTROL panel, 
press TEST SELECT ewitch-lights so that all 
llghte are off; then press POWER ON switch- 
light. 

i, ‘turn DC POWER SUPPLY off. 


j- Ga POWER DISTRIBUTION panel, pull 
out Pll eircult breakers. 


Change No. 10- 7 November 1967 = 12-11/12-12 


a ene 


R-3899-3 
Volume IT 


Section X1IL 
Paragraphs 19-1 to 13-2 


‘ SECTION XIII 
% OXIDIZER VALVE 
WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3i41, COMPONENTS 
ADAPTER SET G3143, AND CRYOGENIC SUPPLY UNIT G3146 MUST BE OPERATED BY 


13-1. OXIDIZER VALVES 408055 AND 409465 


Pewee TSA FT eee rere ee 


THROUGH 409465-51, 


13-2, ‘The following procedures contain the 
disageembling, cleaning, inspecting and re- 


Pairing, agsembling, and testing information 
required to maintain the oxidlzer valve. 


Pari No, 


WF 05029363 
rer Ts05a23) 


Yar sorges1 
2 T-5022671 
er T-5037837 
T-5022672 

V2 T-5036723 9) 
pT -5020262 

ff 7-5051701 (a) 

p71 t-5022663%) 


Lene T-5096724 
bt t-5029362™ 


Lg Te uB6720) 


WF P-5095245 


: {a) 
' JO P+ 5031188-109 


. 0693 (Leeds 
uv Northrup), or 
equivalent 


Va 


Nomanclature 


Assembly Stand 
Poppet Removal Tool 


Piston Torque Wrench 
Poppet Locking Tool 
Piston Instaliation Tool 
Spring Compressor 
Seal Forming Tool 
Torgue Wrench 

Piston Rod Simulator 
Poppet Handling Tai 


Special Socket Wrench 
Pressure Test Fixture 


Pressure Test Fixture 


Wrench 
Pressure Test Fixture 


Temperature 
Potentinmeter 


Thermocouple, 
Copper-Constantan 
(6-8 feet long) 


See 


BR a ly er ere ar 


figure 13-1 for test equipment and special tals. 
Refer ‘o R-38:4-4 for protective closures. ‘The 
threads of clusure RX20845~21 must be lubri- 
cated (Method A) aid the packing used with the 
closure tubricated (Method J) using lubricant 
Fusaee RBOL40- 012 (Rocketdyne). Snecified 
ppnow ten methods are outlined in R-3896-3, 
clume i. 


Holds oxidizer vaive during repair and checkout, 


Removes oxidizer valve poppet from housing 
during disassembly. 


'orques oxidizar valve piston to piston rod. 

Holds poppet while removing piston bolt. 

Removes and installa ptston. 

Compresses oxidizer valve springs during repair. 
Forms and tnstalis oxidizer valve piston rod seal, 
Torques oxidizer yalve nut on pistop rod. 

Forms and instulls oxidizer valve piston red seal, 


Handles oxidizer valve poppe. during chilling and 
installation. 


Torques special handling bolts. 


Leak-lests oxidizer valve with waseoua or 
quid nitrogen. 


Pressure-tests oxidizer valve with Haid 
nitrogen. 


Installs closures RX20845. 


Pressure-tests oxidizer valye with Mquid 
nitrogen. 


Indicates oxidizer vaive temperature during 
eryogenic tesling, 


Senses oxidizer valve temperature dur tng 
cryogenic teating. 


i ry a fa) Maintain ltem in a liquid-oxygen-clean condition. 
“& ° (b) Hem not used when performing test wlth Components Test Conacle. 


Figure 13-1. Teat Equipment and Special Toola for Oxldlzer Valve (Sheet 1 of 2) 
Change No. 22 - 16 February 1972 13-1 


Section Xiit R- 3856-3 
Paragraphs 13-3 to 13-4 Volume I 


Part No, Nomenelature Use 
‘7 Pressure Gage Measures hydraulic pressure during surface 
0-15 psig, 0. 25% wetting leak-test. 


full-scale accuracy, 
hydraulic service, 
or equivalent 
Model 630A Multinister Makes electrical meesurements. 
(Tripletl Electrical 
Instrument Co), 
or equiyalent 


1432-T (General Decade Reskslance Box Used with Triplett 630A for resistance tastes, 
Radio Co), or 

equivalent 

rps 1620C Megohmimeter Makes insulation resistance tests. 

Freed 


Transformer Co}, 
or equivalent 


G3104 Pneumatic Flow Tester Measures oxidizer yalve downstream pneumatic 
leakage, ; 
G3141 Components Test Consale Provides gaseous nitrogen and hydraulic fuel 
for testing oxidizer valve, 
3343 Components Adapter Set Provides hardware for oxidizer valve test setups. 
63146 Cryogenic Supply Unit Provides liquid nitrogen for cold-lesting 


oxidizer valye, 


Figure 19-1, Test Equipment and Special Tools for Oxidizer Valve (Sheet 2 of 2) 


Figure 13-2 deleted, c, Remove nut (18), then remeve piston (1%), 

: 7 ‘ using piston torque wrench T-5020251, piston 
13-3. DIBASSEMBLING, {nstallation tool T-5027837, and poppet locking 
13-4, Disassemble the oxidizer valve, as ton] ‘T~5022671. Remove packings and retainers 
required, to accomplish necessary repairs (20) through (23). 


and/or replacement, See figure 13-4 for paris 
and index numbers, De not remove inserts 
unless they are damaged, 


d, Altuch spring :ompreacor T-5022672 to 
huusiny (£14) for removal of cylinder (71); 
remoye belts (57), washers (58), and bushing 
‘ a. Place oxidlzer yalve into assembly sland {69', then remove cylinder (71). 

-5029363 and secure. WARNING 


h. Remove the following parts fram cylinder i : 
(71) in the pequence Hated: Parts (1) through pean? (71) is under spring load, 
(14), (15) through (17A) a5 a subassembly, are must he exercised while using 


(28, 27}, (28) through (49) as a subassembly apring compressor to remove 
(42) through (44), (45) and (46}as a aub- cylinder. Spring load will be 
assembly, and (47) (brough (54), rolieved as cylinder i6 removed. 
NOTE ‘ e, Remove ithe following parts in the sequence 
listed: 
If it is necessary to remove arm (36) 
from the indicator shaft on valve (1} (24), (25), and (60) through (76) from 
409465-31, the ari may be heated uylindar (71). 


to 120° F inaximum in order to easily 
remove screw (35) and the arm, 


Pages 19-9 through 33-6 deleted. 
13-2 Change No, 21 - 12 November 1971 


— 


H- 4896-3 
Volume II 


{2) (72) theough (73B) and (75) through (78) 
from cover (88), 


fo 


NOTE 


Sleeve (734A) may be removed using 
a suitable gear puller. 


(3} Cover (88), 
{4} (79) thraugh (8'7} fram cover (88). 


f. Remove bolt (93) and washer ($4) from 
piston rod (100}, then remove piston rod (190) 
trom poppet (101). Ds net remove pins (99) 
from pisto:. rad (100) unless they are damaged. 


g. Remove screws (95) and retainer (96), 
then remove poppet (101) using poppet removal 
tool T-5035223, 


h. Renove seal (97) from poppet (101), 


i. Remove parts (89, 894A, 98), (208) through 
(109), (121, 112). 


j. Remove housing (114) from assembly jig 
( T-5029363, then remove hoits (110) from 
housing, 


k, Place housing (114) in degreaser and heat 
until housing reachos 140° to 160° FP; remove 
housing from degreasor, then remove parts 
(90) through (92) from housing. 


; 13-5, CLEANING, 


13-6. The oxidizer valve housing containing 
parts (60) through (68) and (72) through (114) 
must be cleaned for liquid oxygen service. If 
bolt (83) and washer (84) have dyed surfaces, 
the dye must be stripped from the partes before 
the parts are cleaned, The cylinder assembly 
containing parts (1) through (8), (10) through 
(25), (45) through (59), and (69) through (71) 
musi be cleaned for fuel service. Parts for 
transducer (28) must be cleaned for clectrirat 
service. Refer to R-3898-9, Volume I for 
Cleaning procedures, 


= 
ae 


Section XL 
Paragraphs 13-5 to 13-104 


13-7, INSPECTING AND REPAIRING, 


13-6. Inspecting the oxidizer yatve determines 
if the individual parts have been damaged by 
mishandling or wear. Inspect paris, that contact | 
liquid oxygen when installed, for evidence of dyc, 
Parts with dyed surfaces must have dye stripped 
from part as outlined in R-3896-3, Volume L. 
Reler to figure 13-4 and inspect individual parts 
for general condition, cleanness, damage of 
ihxeeads, corrosion, distortion, nicks, burs, 

and acratches, Dimensional limits Usted in 
figure 13-5 form the guide to servirecability of 
parts, Minimum and maximum values are given, 
beyond which repair or replacement of parts is 
required. 


13-9. ASSEMBLING. 


13-10, The assembly procédures for the oxi- 
dizer valve muet be porformed in the sequenee 
listed and a}l parts must meet cleaning require- 
ments as outlined in paragraph 13-5. The 
lubricant used in this procedure ls FS1281 
grease (Dow Corning Corp), unless otherwise 
noted. Specified lubrication procedures 
{methods} are outlined in R-3896-4, Volume f. 
Sce figure 13-3 for parts and tndex numbers, 


13-104. INSTALLING SEALS, POPPET, AND 
PISTON ROD IN HOUSING. 


a. Verily that bolt (93) and washer (94) do 
not have dyed surfaces, If dye is present, the 
dyed part must be stripped and cleaned, as 
outlined in R-3896-3, Volunie I. 


aA. Install bolts (110} inte housing (114). 
Torque belts 4o 80-100 in-lb using special 
socket wrench T=6036724. 


b. Place housing (114) in degreaser and 
heat until hovalng reaches approximately 
130° F; then rumove housing. 


c, Place housing {114} inte agsembly stand 
T-5028363 and secure, 
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seal shaaenl ats Oe ee 


a at 
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Volume II 
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Figure 19-3, Oxidizer Valye--Exploded View {Sheet 1 of 3) 
Change No. 20 - 19 May 1971 
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Figure 13-3, Oxidizer Valve--Exploded View (Sheet 2 of 3) 
Change No. a0 = 18 May 1973 14-9 


Section XII 


i Bolt 

2 Washer 
3 Cap 

4 Packing 
5 Retainer 
6 Fin 

7 Spring 

g Gate 

5A Insert 
8B insert 
8C Insert 


i?) Cylinder Head 
94 Cylinder Heal 


9B Plate 
9G Screw 
9D «Packing 


SE Retainer 
10 Packing 
11s Retainer 


pane 


Nut 
Piston 
Packlog 
Retainer 
Packing 
Retainer 
Screw 
Washer 
Screw 
Washer 
Transducer 
Packing 
Screw 
Washer 

Lug 
Meleted} 
{Deleted} 
Serew 

Arm 
Resistor 
Screw 
Washer 
Clamp 
Insert 
Insert 
(Peleted) 
Screw 
Washer 


46 Shaft 


R-3896-3 
Yolume I 


4% Packing 
48 Retainer 
49 Screw 

50 = Washer 
51 Plug 

52 Packing 
53 Plug 

4 Seal 


55 (Deleted) 
66 {Deletecl) 


57 Bolt 

58 Washer 
89 Bushing 
60 Packing 
61 Washer 
62 Screw 
$d Washer 


64 Retainer 
65 Wosher 


66 = Leip Seal 
6% Washer 

68 = Bushing 
89) = Packing 


70 Retainer 
704 Insert 
70B insert 
70C Insert 
70D Insert 
TOE Insert 


Cylinder 
fipx ing 
Spring 
Sleeve 
Liner 
(Deleted) 
Seat 
Bushing 
Bolt 
Bolt 
Bolt 
Bolt 
Washer 
Seal 
Screw 
Washer 
Ketalner 
Lip Seal 
Ring 
Bushing 
Flug 
Seal 
insert 
Insert 
Insert 
Cover 
Retainer 
Retainer 
Ring 
Ring 


Figure 13-3. Oxidizer Valve--Exploded View (Sheet 3 of 3) 


12 Packing 
13 Retainer 
14 Ring 

15 Pin 

154 Pty 

15B Washer 
16C Pin 

16 3=s Clevis 
16A Clevis 
17 Block 
iA Block 
19-10 
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P1-3- 1484 


Seal 
Bolt 
Waster ! 
Screw ° 
Retainer 

Seal 

Ring 

Insert 

Pir 

Piston Rodd 
Insert I 
Poppet 
(Deleted) 
(Deleter) 
{Deleted) 
(Deleted) | 
Bolt 

Washer 

Valve 

Seal 8 
Holt 

Five 

Seal 
Numeploto 
Insert 

Insert q 
Ingert 

Insect 

Housing 


Part Name and 
Index No, 
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Section XIII 


Volume II 
Se ee Inspecting Repairing 
Damaged seating surface. Replace. 


Retainer (64), 
Washer (67) and 
Retainer (82) 


Pin (6, 15, 1A, 15C, 
45) 


Spring (7) 
Gate (8) 


Cylinder Head (9, 9A) 


( Plate 913 


Ring (14) 


Clevia (16, 164) and 
Black (17, 17A) 


Piston (19) 


Washer (25), Plug '51}, 
\ Retainer (89, 894), and 
Retainer (96) 


’ Transducer (28) 


Figure 23-4, 


3 
_—— 


Deterioraled or damaged anodic 
eaating. 


Cracks, galling, flat areas, and 
wear, 


Compresred rating. 
Damaged sealing aucface. 
Hole diameter, 

Damaged sealing surfaces. 
Hole diameter. 

Daviaged ur missing inserts. 


Deteriorated or damaged anodie 
coating. 


Deter {orated or damaged rubber seal. 
Damaged sealing sutlaces. 


Outside diameter for cylinder head (9A), 
icke, burs, scratches. 
Hole diameters. 


Deteriorated or damaged anodir, 
coating, 


Damaged threads. 


Verify that hydraulic flow through 
bleed holes ig 1.45 20, 10 gpm. 
{Reier to paragraph 13-26.) 
Detersorated or damaged anodic 
cuating. 


Damaged connector, hent pins, 
wiring, Senling surfaces, or 
variable resistor, 


Damaged threads, 


me 


- 


Refer to figure 13-5 for 
washer (67). 


Replace anodic coating or 
iridite as outlined in 
R-3896-3, Volume I. 


Replace. 


Refer to figure 13-5, 
Replasn, 

Refer to figure 13-5, 
Replace. 

Refer to figure 13-5. 
Replace ingerts as outlined 
in R-8886-3, Volume [. 


Replace anodic coating or 
iridite as outlined in 
R-9896-3, Volume I. 


Replace cylinder head, 
Lap oealing surface fo meet 
leakage requirements. 
Refer to figure 13-6. 


Replace. 
Refer to figure 13-5. 


Replace anodic coating or 
iridite as outlined in 
R-3836-3, Volume 1. 
Reter tr R-3898-3, Volume 
I, for thread repair. 
Remove ovstruction or 
replace, 


Replace anodic coating or 
jridite as outlined in 
R-3890-3, Volume f. 


Replace fransducer 
agsembly. 


Refer to R-3bHd-3, 
Yolume J, for thread 
repair, 


Inspecting and Repairing Oxidizer Valve (Sheet 1 of 3) 
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13-1) 


Section XT 


Part Name and 
Tadex No, 


Shatt (46} 


Cylinder (71); Cover (88), 
and Housing (114) 


Springs (72, 73) 
Ring (90) 


hleave (T3A} 


it-3896..3 
Yotume [1 


Inspecting 


Damaged threads. 


Detertorated or damaged anodic 
coating. 


Slot dimensions. 
Damaged acaliig surfaces. 
Damaged or missing inserts. 


Damaved threads. 


Netericvated ur damaged anodic 
coating. 


Compressed rating. 

Inside diarneter. 

Deteriorated or damaged anodic 
coating. 


Detoriorated ur damaged anodle 
coaling, 


Seritched culer surface, 


Scratched Inner surtuce. 


Marks from using gear puller. 


Clrewnferontial rub inarks on 
top of eleove at large -diaraster 
end, 


Cracked or broken. 


Repairing 


Refor to R-3890-3, Yolume 
I, for thread repair. 


Replace anodic coating or 
iridite a3 outlitied in 
R-3896-3, Volume J, 


Refer ta figure 13-5, 
Replace. 


Replace ingerts aa outlined 
in R-3896-3, Yolume I. 


Reter to R-3096-3, Volume 
T, fos thread repair, 
Replace anodic coating or 
iridite as out:ined in 
R-3806-3, Volume I. 


Keler to figure 13-5, 
Refer to figure 13-5, 


Replace anodic cnatiug or 
fridite us outlined in 
R-3898-3, Volume f. 
Replace anodte coating or 
irldile as outlkned in 
Tt- 3896-3, Volume I, 


Remove raised materi); 
then replace anniic coullng 
ov iridite as outlined In 
R-3800 -4, Volume f, 


Diand seratuhs then 
rephice anodic coutlaiy 
or tridite as eullined ty 
H- 886-3, Volutne [. 


Remove ralsed matorlat. 
Alter repair, outer 
dlameter of sleeve must 
he 0. 005-Ineh total indl- 
eued readlay with small 
ameter 3,203 inches 
(minimuin) and las ge 
ddameter 3.626 luches 
(minimuin), Keplace 
anodic coattng or icldita 
fa outlined In R- 386-4, 
Yolume . 


Remove raised material, 
then replace anodle evaling 
or Irldite as outlined in 
R-9896-3, Volume i. 


Replace, 


te nt 


Flaiwwe 13-4, Inspecting and Repairing Oxidlzer Valve (Sheel 2 of 3) 
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Part Name and 


Index No. Tuspecting Repairing 

Liner (79B) Dalormation from springs, Replace. ee 
Cracked or broken, Replace. 
Seratches oy buffed marks. Acreptable aa ig. 

Ring (81) Outside diameter, Refer to figure 13-5. 
Oxidized surface, Clean ring ta remove 

oxidlaation, 

Piston Rod (100) Damiaye te exterior surface. Replace. 

Damaged inserts. Keplace Inserts a6 


orklinod In R-3896-3, 
Volume I. 


Damaged threads, Refer to R-3896-3, 
Volume 1, for thread 
repair. 
Damaped pins (90). Roplaca pina, 
Poppet (101) Damage to skirt surface, Replace, 
Daanayed or missing inserts, Replace inserts as 


outHned In H-3806-9, 
Volume I, 


Neterlorated or damaged anutlic Replace anodic coating 
coating, or bridite ag outlined in 
R- 9896-3, Volume t, 


‘Part Name and Mintinum Maxioium 
Index No, Dimension (Inches except as nated) 
‘Spring (?) Rotate ty 180" in direction of tviat, 1. 73 in-lh ; 2, 12 in-lb 
Rotate Lo 270° tn ditection of twist, 2, 80 in-lb 3. 18 in-lb 
Gatu (8) Holo diameter. 0, 227 0.235 
Cylinmler Head (9) Hole dinmeter for pin (6). 0, 181 0, 187 
Plate 9B Outside diameter for cylinderhead (9A). 0. 740 0.751 
Hole diameter fur pln (6). 0, 161 0, LUT 
Clovis (18) Hole diameter for pin (15). 0. 1567 0. 15% 


a re ee a rnin 


AA A mn Ae ne A SS 


Figure 13-5. Dimengivnal Limits for Oxidizer Valve (Sheet 1 of 2) 
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Part Name and 


Index Number 


Clevis (6B) 
Block (17) 


Block (17A) 
Arm (36) 


Shaft (46) 


Waahe. (67) 


Cylinder (71) 


Spring (72) 
Spring (73) 
Retainer (82) 
Cover (88) 


Ring (90) 
Ring (@1} 


Piaton Rex (400) 


Poppet (101) 


Housing (114) 


Dimension 
Hole dlameter for pin (15¢)}, 
Hole dlanieter for pin (15). 
Hole diameter for piston rod (100). 
Hole diameter for pin (15C). 
ole diameter. 
Slot dimension. 
Slot length. 
Slot width, 


Surfaces to be flat within O, 0005 inch 
and parallel to each other within 
U, 001 inch. 


Sealing lip pretrusion. 

Bore for piston (1.9). 

Bore for piston rod (400). 

Bore for shaft (48). 

Comprena to 7. 09 Inches. 

Campress to G.38 inches. 

Sealing Jip protrusion. 

Gealing surface MD for cylluder (71). 
Sealing sariace OD for le! sing (h14). 
inside damuter, 

Outside diameter. 

Outside diameler for poppet (161), 
Outaide dlameter for coyer (88), 
Outaide diameter for cylinder (71). 
Outalde dlameter tor block (17). 
Outside diameter for cylinder head (0). 


Bkirt outside diameter. 
Inatde diameter for piston rod (100). 
Outaide diameter for seal (97). 


Inaide diameter for akirt seal (02), 


Mlnimum 
(Inches except as noted} 


0.1557 
0. 1532 
0. 500 
0, 1944 
0. 250 
0, 124 
0, 673 
0. 312 


0. 603 
4,001 
1, 126 
0.751 
322 Ip 
142 1b 
0.003 
3. 025 
. 560 
8.5725 
0, 3455 
1. 6842 
1.2485 
1, 1220 
0.4073 
0, 9717 
8. 4372 
1. 687 
7, 624 


f, 5615 


Change No, 13 - 16 July 1968 


Section XTi 


Maximum 


0.1672 ff 
0, 1545 

0. 561 
o.is40—Cls*#D 
0, 28! 

0, 126 

0.897 

0.313 


0. D045 
4, 0035 
1,191 
0.7925 
404 th 
174 lb 
0, 0045 
3. 624 
9, 561 
8. S785 
&. 3875 
1, 6847 
1.2492 
1,227 
0.4984 
0, 373 
8, 4985 
1, GhU2 
7, 626 


0, 9025 
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WARNING 


The following procedure uses liquld 
nttrogen, which must not be allowed 
tu come in contact with any part of 
the body, Human tissue will freeze 
upon contact, causing serious injury. 
Eye protection and pratective clothing 
must be worn by personne! handling 
liquid bitrogen, Liquid nltrogen must 
be used in 4 well-ventiluted area 
since the vapors displace the oxygen 
\In the air, resulting in sufincatlon. 


d, Insevl ring (1) into seal (92); then place 
ring and seal into a container of Uquld nitrozen 
(MIL. P-27401). 


d&. Using a heat gun, heat ring (90) to 
approximately 100° F, 


NOTE 


Step ¢ must be performed Imumedl- 
ately afler removing seal and cing 
from liquid nitrogen to cnsure preper 
dhametrle clearance between seal 
and housing. 


@ Refer to figure 13-6 for correct 
installation of rings and seals whon 
perforiaing stepae, g, and k, 


FONG (UN um, 


HANG [ab 


WING. [98b 


ee 


e. Remove ring (91) and seal (92) from liquid 
nitrogen and install ring (96) in chilled seat (92); 
then chill assembled parts (90, 91, 92) and 
carefully install in healed housing (114). Make 
sure scni and rings are hotiomed in housing. 


Allow assembly to return to ambient temperature, 


f, Insert seal (97) Into groove of poppet (101); 
then attach retatner (96) ta poppet (101) with 
screws (95). Screws must be fingortight only, 


g. Insert ing (98) intu groove of housing 
44). 


h. Using poppet handling lool T-502266%, 
place poppet (101) into a container af liquid 
nitrogen tni!l thoroughly chilled. 


i. Carefully install chitled poppet (101) Into 
housing (114); then remove poppet handling tonl, 


j. Allow housing (114) and poppet te return 
to ambient temperature, 


K, Insta] retainer (89, IGA) in houshny (134), 


HGUSIRG tra} 


COVER AD 


LCE DTT 
WASJIBR (70) 


Pigure 18-6. Oxidiaer Valve Ring ancl Seal Instaltation 
13-14 Change No. 20 - 19 May 1974 
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1. Install pins (99) in piston rod (100); then 
attach piston rod to poppet (101) with voktt (93) 
and washer (94}, 
Poppet must not rotace during torquing of bolt. 

If poppet rotates during torquing of bolt, replace 
defective seal (92) or rings (90, 91). Final torque 
of bott (93) will be accomplished after valve is 
completely assembled as specified in paragraph 
13-10E. 


19-102, 
COVER. 


INSTALLING COVER SEALS AND 


NOTE 
Steps a through f are for forming 
piston rod lip seals (83) and require 
piston rod simulatar T-50391761 for 
forming. 


® Diank lip seals inmuat bo free of all 
flaws and seratehes on the sealing 
surfaees. The I of the seal blanks 
have a sharp edge ard nust be free 
of nicks and burs and show no evi- 
dence of separation of the laminated 
material, 


— MANINURL 
1-S00)708 


FRE DET FRGI+ 
MATING Filia 


SCRE (a Q)}>+ 


WASHER (81) 


RETAINER (82) 


a TNE A 


Torque bolt to 160 foot-pounds. 


Section XIII 
Paragraph 13-108 


WARNING 


The following procedure uses tri- 
chloroathylene whieh ls a toxic 
solvent, Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious Injury or death, 


a. Clean seal blanks with trichloroethylene 
{MIL-T- 27802) and dry cleaned parts as outlined 
in R-9896-3, Volume I. 


CAUTION 


Ring (84) must be assembled in one 
directlon only, Rings assembled 
backwards niust be cejected. 


b, Instat] bushing (85) and ring (84) in noge 
end of cover as Indloated in figura 13-7, 


c. Carefully place lip seal (83) onlo nose 
end ef cover (88) and ring (84); then instail 
relainer (82) with screws (80) and washere (81}, 
Po not tighten acrewg at this tine, 


SLFEVE 
T+5031701 


~ LIPARA CE (431 


HUSIRNG (85) 


COYLE LHE) 


FL-3-2-43 
Figure 13.7. Oxidlzer Valve Cover Lip Seal Installation 
Change No, 20 - 19 Many £971 19-15 


Section X11 
Paragraph !3-10C 


cd. Carefully insert mandrel end af teal 
thraugh large ogening in cover (88} until tip of 
mandrel contacts the seal btunk, 


ae, Using tp of mandrel, ceater seal hlanks 
in nose of cover, Do nol push mandrel through 
geal blanks. 


f. With seal blanks centeted, Lorque retainer 
serews (40) to 25<35 inch- pounds. 


g- Carefully press tuol until largest dia- 
moter of mandrel and sleove passes through 
anh forms lip seal, 


NOTE 


The sle.:y } portion of the (aol must 
remain in the cever to Keep the li) 
seat in its formed condetlon until 
the cover is Installed, 


h. Remove mandrel, but du not reniove 
sleeve, 


CAUTION 


The sleeve musbl nilntain contact 
with Ihe shoulder on the piston rod 
whon the cover ts Installed, to pre- 
vent damage te the sealing surface 
of lip seals (83), 


i. Carefully center seal (79) on housing (114): 
then carefully aiide cover (88) an piston rod 
(700) unk gover flanga contacts strface of hous 
Ing (114). Remove sleeve from platen rod 


j. Secure cover (88) (eo housing (114) with 
bolts (77, TA, THB, T7C) and washers (78). 
Bolts must be installed In positions indicated 
In gure 13-3 and ag follows: 


Valve Bolt Anouit, 

406055 NAS1009- 1615 24 

409465 

409465-21 NAS1009- 1011 16 
KDi21-4012- 6914 8 

400405-1f RD111- 4012-4918 24 

409465-31 


k. Cross-torqus bolts (77, TTA, 77B, TIC) 
in one-third increments unl a final torque of 
900 to 1,225 inch-epounds is reached. 
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I. Baek aff each bolt (77, T7A, T7B, 77C) 
one full turn and returque ta 900 to 1,225 inch- 
pounds. Back off and returque only one bolt at 
i time. 


m. Cheek fur correct installation of retainer 
(89, 89A) by taking measurements wilh a 
0.078 +0. 005 inch diameter red as follows: 
{See figure 13-8. } 


(1) Insert rad into OXID BLEED port (W) 
until rad contacts retainer (89, 6Y9A) and alav 
contacts cover (84) at points Aand B. Meus- 
urement belween retainer (80, 688A) and face of 
cover (88) must be 2, 62 30. 10 inches. 


(2) Insert vod into OKID BLEGD port (W} 
til vad cuntacts vaver (88) ab polnis C and 1. 
Meustrerment of rod penetration from face of 
cover (83) must be 3. 10 40.10 inches, 


13-10C. INSTALLING CYLINDER SEALS AND 
CYLINDER. 


WARNING 


The following procedure usea ligula 
nitrogen, wiieh must net be allowed 
In eoine In contact with any part of 
the budy, [umn tissue will freeze 
upon cantact, ciuusing serious injury, 
Eye preiecctloo and protective clothing 
must be worn by personel handling 
liquid nilregen. Liquid nitrogen must 
be used In well-ventilated area 
alneo the vapors displace the oxygen 
luthe ale, conulding in suffpeation. 


i. Place sleeve (THA) and ner (73B) inte a 
eontatner of diquid nlttogen (MUL. P-27401) unttl 
thoroughly chilled, 


NOTE 


Step aA and aB must he performed 
Immediately uflex removing the sleeve 
and Liner from dhe Uquid allrogen, 

lo make sure they are fully bottomed 
in tha covor, 


nA, Inetal) chilled sleeve (738A) in cover (88). 
Make sure sleeve ig ballumed iy cover; then 
allow sleeve tu veturu to annie temperatura. 


aB. lnstall chilled Mner (73B) in cover (88), 


Make gure Jinex is bottomed in sleeve; then 
allow sleeve to return to ambient teniperature, 


aC. Install seat (75) and bushing (76): then 
Install springs (72, 73) on seat. 


- 
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THES MEASUREMENT INDICATES 


PHESENCE OF RETAINER tus, 62a}, 
ROD MUST CONFACT COVER AT 
POSNTS A AND H. 


ee 82 10,10 


COVEIE (UA) 


HOUSE NG 
(ang 


oo 


TOO 0,072: 005 1,10 16,1 
INCH BIAMETER [we 181018 


TLS MEASURES ST INDICATES THAT 
HETAIKEN (53, 59a] 1S INSTALLED CORAECTLY, 
HOD MUST CONTACT CO¥ERK AT POINTS ASD D 


HOW 6,078 :0,005 
INCH HIAMETER~ 


Yledee Gn 


Figure 13-8. Choeking Skirt Seal Retainer Installation 


b. Install washer (25) in eylincer (71) and 
secure with seraws (24). Targue scrows Lo 
14417 In-Ib, 


e, Lubricate (Method L) prokings (60); then 
invorl packinga and retalnera (70) into grooves 
af cylinder (71). 


d. Invert bushiag (66) lnty ond of cylinder (71). 


c, Lubricate (Method L} packings (47); then 
insert packings and retalners (49) inte grooves 
of cylindur (71). 


WARNING 


Tho following procedure uate tri- 
chlorosthylena whieh ty a toxte 
salyent. Inhalation of ite vapors 
or prolonged contact with the Mquid 
van cause sorlous Injury or cleath, 


NOTE 


Tho following stepa f through o are 
for forming plslon rod lip a¢ala (66) 
and require seal forming tool 

T-54 36729 for forming. 


@ DBlunk Hp sealb must bo (ree of all 
flaws and scratches on the seallng 
surface, The ID of lhe seal blanks 
have a sharp edge and must be free 
of nicks and bura and ghow no 
evidence of soparation of the 
laminated miatterial, 


f, Cloan 4 socal blanks wiih trichlorouthylene 
{MIL-T~ 27402) and dry cleaned parts as autlined 
in Re 3890-3, Volume 1, 


ge Place 2 seal blanks into the 2-ploce form 
ing cup over the seal allnement ping; Lben insert 
forming block in forming cup (flgure 13-5. } 


bh. Attuch halding fixture to the farming eup 
and tighten by hand until seals are firinly 
acoured, 


i, Insert mandrel vith cither forming nase 
into helding flatcrve and forming block; then 
push mandrel through forming bleck untll 
largest diameter of mandre! pasdes inte séals. 
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FORMING 
AL.GCK 


*2 SEAL 
BLANKS «4b 


FORMING 
cUP Exp 


He. thG 
FIXTURE 


SEAR AGINEMENT 
PINT YEAGER) 


TOOL T-5036723 


PISTON 
2-PIRCE MATING 


FORMING 
NOSE 


MANDEL 
T-S0I6723 


PISTON ROD MATING EAD 


CYLINDER (78) 


WASHER (GT) 


Fl-degeaq 


Figure 14-9. Oxidizer Yalve Cylinder Lip Seal Installation 


j. Reameve holding fixtare, forining block, 
and forming cu trem mandrel. Do not remove 
formed seals fran mandrel, 


CAUTION 


‘The foemed lip seals must be free 
of all dufocis, nicks, and scratches 
quid miuwsl be perfectly centered on 
mundre), Lip seals not conforming 
ty these requirements must be 
rejected. 


k. Place 2 seal blanks inte the 2-picec form~ 
ing cup over the seal allnement ping; then insert 
forming tlock ia forming cup. 


1, Attach holding fixture to the forming cup 
suid Hychten by hand until seals are firmly 
secured. 


m. Place washor (67) on mandre! against 
flat surface of previously formod Up seala. 
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nh, Insert mandrel (opposite end ag used in 
step i) inte holding fixture and forming block; 
then push mandrel through farming black untik 
largest diameter uf mandze) pagses into seals 


g. Remove holding fixture, forming block. 


. 


and forming cup from imandre!, Do not ramove 


forzned seals fram mandicl, 
CAUTION 


The formed Lip seals niuet be free 
uf all defects, nicks, and scratches 
und must he perfectly cantered on 
mandrel, Tp saula not conforming 
lo these requirements must be 
rejected. 


p. Carefully place Ilp scaly (86), washer 
(87), ancl mancdre! in end of cylinder (71). In+ 
stde chamfered end of mandret must fave oul 
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80 that proper mating of mandrel to piston red 
shoulder is attained. Attach retainer (64) to 
cylinder (71) with screws (62). ‘orque screws 
ta 24-45 in-th. 


q- Place washers (83, 85) in poasitlon on 
springs (73, 72). 


r. Place washers (61) in position on cylinder 
{71). Stack of washers must total 0.125 20.005 
inch thick. 


8, Lubricate (Mothod J) packing (80) with 
chtorotrifluoroethylene greage RBO140-01, 
Type I (Rovketdyns); thon ingert packing into 
groove of cylinder (71). 


t. Install one ring (14) on piston rod (100). 


u, Carafully slide cylinder (71) on piston 
rod {£00}, 


CAUTION 


The aleove must maintain contact 
with the shoulder on tho platon rod 
to prevent damage to the sealing 
surfaces of lip geala (66). 


v, Attach spring compressor T~6022672 to 
houglng (114) and compressa spring (72, 73) 
until cylinder (71) contacta washers (61). In- 
atall bushing (59) on cylinder (71); then secure 
cylinder (71) to covar (8B) with bolts ($7) and 
wishora (68), Torque bolts ta 100-250 tn-lb. 


w. Remove spring Compressor T-h022672 
and remove maxirol from platen rod, 


12-10D. [INSTALLING PISTON AND 
INDICATOR, 


a, Lubrleate (Mcthat L) packing (22); thon 
insext packing and retalacra (23) iu groove of 
piston (19), 


bh, Lubricate (Mathad L) packing (20); then 
inétall packing antl retaineya (21) in outer groove 
of piston (19). 


c, Slide piston (19) in cylinder (71) with 
piston installation tool T-5037837, Socure piston 
to piston rod {100}; then s¢.move piston dnataila- 
tlon tool. Torque piston to 90-120 in-lb ualng 
piston terque wrench T-5020251. 


Section Xiil 
Paragraph 13-100 


d. Install nut (18) on piston rod (100) and 
torque -.- to 600-720 in-lb uging torque wrench 
T~5029252. 


e. Inatall ghaft (46), with pin (46) inatalled, 


{. Aline holes in clovia (16) with hote fa 
block (17): then insert round end of pin (15) into 
Clevis and preas pin through clevig and block. 
Pin (16) 1a a press-fit pin, 


fA. On valve 400465-41, aline holes in 
cleyig (16A) with hole in block (17A); thon insert 
pin (45C), Pin (15C) is a presa-fit pin, and it 
can he Ingtalled feem cither direction. Secure 
pin (15C) with washer (1515) and pin (154). 


_ g- Aline clevia (16) with slot in shaft (46); 
then alide block (17) in position on piston rod 
red Pinus block to piston rad with a second 
ring (14}, 


gA. On valves 409465-31, aline clevis (416A) 
with slot ln shaft (40); then slide block (17A) in 
Position on piston rod (180). Sacure block to 
piston rod with a second ring {14}. 


h. Lubricats (Method J) packing (52) and in- 
atau it th grsove of plug (51), Install plug (51) 
in cylinder (71) and secure with acrew (46) and 
washers (50). Torque screws to 20-25 in«lb, 

{through k. (Deleted), 

1, Lubricate (Method J) packing (29); then 
Indert packing in groove of caver Gf trnisduces 
{23}, Da not inplall cover, 


NOTE 


The transducer cover will be in- 
stalled after leak-teatlng the variablo 
resistor ahaft O-ring and plug O-ring 
ag outlined in purnagraph 13-23. 


m. Attach replstor (37) to cylinder (71) by 
engaging the slot in arm (36) with pin (45) on 
ghaft (46), hen secure resistor with clips (44), 
serowg (42), and washers (43), Tighten serews 
(ingertight, 
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n, Connect an chmmeter between pins A and 
B of connector and check resistance of resistor 
(34), with the valve in the closed position, 
Slightly rotate resistor (37) as necessary ta 
obtain a resistance of 482 225 ohma; then torque 
screws (42) to 2,0-2.5 in-lb abuve torque of 


locking feature, Do not exceed 9,@ in-lb torque. 


Safelywire screws (42) on valves 403465-31, 
«41, and -61. 


13-108, INSTALLING CYLINDER HEAD, 
SEQUENCE VALVE, AND PURGE CHECK 
VALVE, 


a. Lubrivate (Method L) packing (12); then 
ingert packing and retainers (13) inte groove 
of cylinder head (9, 9A). 


b. Lubricate (Mathod J) packing (10); then 
install packing and retalnor (11} in large groove 
of eylinder head (9, 9A). 


ce. Lubricate (Method 1) packing (4); then 
install packing and retaincra (5) in small 
groove of cylinder head (9, SA). 


eA, On valves 400485-91, parform the 
following: 


(1) Lubricate (Mothed 1) packing (91>); 
then instal packing and retainer (DE) in largo 
inner groove of cylinder head (9A). 


(2} Install plats (913) on cylinder head (9A) 
and gsoureé With screwrm (9C}, ‘Torque scrows 
to 20-30 in-lb. 


ad. Install gate (8) and spring (7) on eyiinder 
hoad (0, 9A) and secure with pin (6). 


NOTE 
Spring (1) muat be rotated 180 
dagraes in tha diractlon of twist 
during inatwlation ta hold the gate 
in the closed position against tha 
cylinder head, 


c. Posttion cylinder head (, 9A) and cap (3) 
un eydinder (71) and secure them with bolls (1) 
and washers (2), Tarque bolte lo 176-271 in=th, 


cA. Inspocet that pin securing gate in valve 
(108) is installed and secure, 
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f. Inatall geal (109) on valve (108); then 
install valve on housing (114) with bolts (106) 
and wagherg (107). Torque baltg to 114-130 
in-Ib. 


@ Inatall seo! (112) on plug (111); then tn- 
siall plug in housing (114}. Torque plug (111) 
to 20-25 in-Ib. 


h. Install seals (87) on plugs (88); then 
inatall plugs in cover (8). Torque plugs ta 
40-85 in-lb. 


i. Install geals (34) on plugs (53); then 
insta)l plugs in cylinder (71). Torque plugs 
to 40-65 in-]b. 


J. Torque screws (95) to 25-35 in-lb. 


k, Install prosaure test fixture 
T-5029302-119 un ACTUATOR CLOSE port (C); 
then connect a source of gasvous altrogen 
(MIL-P-27401) to port {C), ACTUATOR OPEN 
port (il) must be open. 


1. Slowly apply 100 £10 psig gaseour 
nitrogen to ACTUATOR CLOSES port (C) to hold 
poppat firmly againal yalve saat. 


m. Torque volt (93) to 2,400 to 9,500 in-l. 
Make sure that poppet does not rotate while 
larquing bolt. 


CAUTION 


Poppot muat not rotate while ter- 
quilng bolt or damage to the poppet 
skirt seql and/or nose geal can 
rosull. 


n. Reduce gasoous nitregen pressure to 
Zoro, 


oO. Remove source of gascoud nitrogen, then 
remove pressure test fixiure. 


oA, Safetywire plugs, belts, and acrevs 
equipped with holes for gafetywiring. 


py. install] protective covers and closures, 
Refer to paragraph 13-2. 


q. Remove valve from issembly stand 
T-6029303, 


ange Syme te 


. 
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WARNING 


The following procedure uses 
cleaning compound which 18 volatile. 
Use in a well-ventilated area since 
the vapors displace the oxygea in 
the alr, resulling in suffocation, 


vy. Remove bolts (110) and clean boltholes 
with cleaning compound (MIL+C-81902), Install 
bolts and torque lo 80-100 in-1b, 


13-11, TESTING. 


13-12, This procedure outlines requirements 
for testing the oxidizer valve uslng Coraponents 
Test Console G3141, Components Adapter Set 
G3148, and Cryogenic Supply Unit G3146. The 
Pneumatic Flow Tester G3104 and louk-lest 
compound {MIL-L- 25467) are used, aa appllea- 
ble, for pneumatic leak-testing. Any deviation 
including the use of other test equipment, must 
be equivalent to the test requirements, safety 
standards, and equipment speciiled in this 
procedure, Prior to starting the test, Install 


Index Letter Valve Port 


Section XU 
Paragraphs 13-11 to 13-12 


tes. platea on oxid’zer vaive as outlined in 
figure 13-10, Tndex letters are assigned to the 
valve porta for case of identification ln Hlustra- 
tions, Set up components teat congola electrical 
patvh-panels (figure 13-11} and prepare console 
for use (figure 13-12), See figure 13-13 for a 
culaway view of the oxidkzer valve, Refer to 
paragraphs 13-13 through 13-32 for oxidizer 
valve test procedures and see figures 19-14 
through 13-17 for test setups. 


CAUTION 


During test procedures, the oxi- 
dizer portion of the valve and the 
test equipment used at thal part 
of the valye must be maintained 
ina liquid oxygen clean condition, 


Test Plate Port Connection 


7-5029302-147'0) (©) Ans1s-4c%) 


A Oxidizer INLET 

B Oxidlzer OUTLET “-6020362 -132') aAneis-160" 
c ACTUATOR CLOSE T-5029362-119 ANB15-4C 

D ACTUATOR OPEN 9'-6029362-115 ANB15-4C 

E Sequence PRESS IN *f-§020362 «120 AN8I5-4C 

F 8equence PRESS OUT T~§020302-145 ANG15-4¢ 

G OXID DRAIN None ANBi8-4c!) 
‘ OXID VENT None ANsis-sc") 
N FUEL DRAIN None AN15-5C 

R FUEL DRALN Nune ANG15-40 

8 SHAR DRAIN None ANBIS-40 
w OXID BLEED None ANgis-4c() 
Y Purge chock valve r-809116a-109) aneis-ac") 


(a) When performing cryugenic test, replace this test plate with plate 90265786 and handie 9026579. 
(b) Maintain ltem in a Uguid oxygen clean conditlon, 


Figure 19-10, Preparing Oxidizex Valve for Teating 
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o-ga + 
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19-9021933-2 MANIFOLD VALVE PATCH QW} 


10P 
SHIELD UROUKD Dilan 
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iF 
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HYDRAULIC 
PLOW 


CIGITAL. 
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PNEUMATIC 
FLOW 


RETUUN 
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Figure 13-11, Components Test Console Patch- Panet Requirements {Shost | of 3) 
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TEST SELECT 1 
>> place panel A ‘ 


te 110 
6 ey <> OFF 
LF RANGE 
a 
f 


SELECT 


De, 
1g. isa GA, 
rT asthe ¢mp >! 

VeuT 
OPERATE, Kl 
16k 


VOLTHETER AMMETER 


> 


Test SELECT 4 


DIGITAL 
VOLTMETEAR 


703 


Pict Cres 
~ 


+f, 
sniget onFhate 
LIGHTR “ 


ay 


<--> Hema pg 
Mm Kiee 
J2$~ HET ahem: 


TET skIgeT tuuTs (Oy even. AND OXIDIZEN VALVEY 
¢ a] HYPERGOL, MANTEOID 


OO26101-9- 1 
Figure 1a-L1. Components Test Console Pateh- Panel Nequirements (Sheet 2 of 3) 
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K5, 09 1A 3d KS. 5M i6L 
5d K3, bE 12P 
ao oo a 
5 5 BN 
GJ LUD 
16M K3, BM 7B 
Ka. tC 12A K5.09 1A aM 
K3. 1E itp RA 
Ki. IF 10A #1 
9088-12 1L 12K K3. IC YT 
K3, aC 9D K3. ay AZ 
K5, 09 2D 101 Ki. aE 191. 
120 KS. 7G 17P 
16R K3, qt ad 
K3 2k ac K3. 2K 19K 
3088-12 2F 120 KA, ac 17K 
K5, OF «la ar K3, aG 7h, 
116 K4,09 4A 19N 
I9p 
Ka aM BA K3. oF 120 
K3 91 2N K3. 10C 15A 
K4.09 3E 4K K5, 09 1OP 12N 
Tm 19K 
K3. 3G 9 13R 
K3. aL, 10M K3. 10R BE 
KS. 09 3M 5A gogg-17%) 18A() 16P 
5B K4. 09 19D 17M 
8B 17R 
Kia 4b iP 
K3 4c 12¢ 
<P 4M 10H 
K4. 09 5C 6C 
9D 
K3. ay bE 12M 
30B8~17 5K (+) 10F 
BR 
K4..00 8G 15K 


(a) Use any cord length required an al paten-cords numbered K3. 
(b) Diode patch-cord must be connected with red lead un samme slde ag (+). 


Figure 19-11. Components ‘Teut Conaale Pateh-Punel Requirements (Sheat $ of 3) 
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VOLTAGE YERNIGUR  Midpnsition 


Seclion XTil R-3g90-~ 3 
Volume II 
Pang) Contsul ne __ Positlon indigntion/Remarks 
NOTE 
The press~iu aporale switchs lights lucated on Components 
Test Consnie G3idt operate on and ff by alternately pressing 
the face af the switch. Make sure switeh-Ughts ary pressed 
only ag necessary ta obtain specified indication, 
PRE-POWHI TURN ON. 
POWER DISTRIBUTION CL {30 AMP} Pulled out Console main power off, 
CB2 (10 AMP) Pulled out Electrical utilily outlets 
power off. 
PRESS/TEME MONTTOR CHANNEL SELECT OFF 
DC POWER SUPPLY AC INPUT Down (c ff} 


VOLTAGE ADJUST Fully sounter- 


clock yvise 
CURRENT LIMIT 0 
AC INPUT. OFF 
JNVICAIT IR 
ELECTRICAL CONTROL MILLIAMPERES OFF 
RANGE SELECT 
VOLTS RANGE OFT . 
SELEUY 
VOLVAGE ARIJUST Fall DECREASE 


OfCILLOSCOVE INTENSITY POWER OFF 
INGITAL VOLTMERTER 115 V/290 V Wty At rear of unit. 
100 Ke stb Inv At rear of unit. 
INT/EMT 
POWER Down (olf) 
TEST CELL ELECT. Connector J7L1 Cable 1297603 or Connecthon to oxidizer 
OVEPLETS 1231004 valve. 
Connecter JT02 Capped 
Connector J703 Resistor nlug Temperature indicator 
ZOHH-9 load, 
Sonnectar J04 Capped 


erence wemetrereriermn - sree eerie tt tt a a a tig ptm 


Figure 13-42. Preparing Comprenents Vest Console for Use (Sheet 1 of §) 
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Volume IT 
( Pane! Control Pas ition Indieat ion/Remarks 
TEST CELI. ELECT, Cunnectur J705 Cable 1231012 or Far valve manilold 
OUTLETS (Continuert} 1231009 eottrel, 
CAUTION 


Check that facility pocumatic and hydraulic supplies lo console are 
off, 


POWER ‘TURN ON 


POWER DISTRIBUTION CBI (30 AMP) Pushed in Console main power on. 
CB2 (10 AMP) Pushed in Eleetrical ulzhity outlets 
power on, 
DC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT 3 
ELECTRICAL POWER POWER light ON., AC 
CONTROL INPUT tight on.*4 | 
VOLTS-RANGE B (0-150) None. 
SELECT 
as MILLIAMPERES- A {0-800) x 2 None. 
RANGL SELECT 
TEST SELECT 1 Light 1 OFF. Test 
power control. (2) | 
TEST SELECT 2 Light 2 OFF. DVM 
return contro]. (5} z 
TEST SELECT 4 Licht 3 OFF. Variable 


resistor monitor control (a) 


TEST SELECT 4 Light 4 OFF. Variable 
resistor monitor control (a) 


TEST SELECT 5 Light 5OFF. Manifold 
valve solenoid coatro!.(@) § 


TEST SELECT 6 idght 6 OFF. Manifold 
valve solenold contral.{4} 9 


TEST SELECT 7 Light 7 OFF. geibbor yg 
flow monitor control,'% q 
: TEST SELECT 8 Light B OFF, Poauniaiie 
: ftaw moniter control, q 
: VOLTAGE ADJUST INCREASE VOLTS meter indicates 
ane eae ae Rt 24 +0.4 volts. 
; {a} It indication is not as specifted, preas applicable swifch- light. : § 
\ Figure 13-12, Prepacing Compontnta Vest Console for Use {Sneet 2 of 5) 
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CONTROL 


me Rt ed ot hy 


R- 3856-3 
Votume FE 


Control 


HYDRAULIC 2 YSTEM 
BY PASS 


HYDRAULIC SYSTEM 
SUPPLY 


TEST CELI. SUPPLY 
oAN 


TEST CELL SD?PLY 
“Be 


FLOW MONITOR 
SHUTOFF 


LOW FLOW BYPASS 


SPRING CLOSING FORCE TES 


DIGITAL VOLTMETER 


415 V/230 ¥ 
190 KC STD INT/EXT 


STORE/DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 
ATTENUATION 
SAMPLE PERTOD 
SAMPLING RATE 
POWER 


RESET 


NOTE 


Pusit 


115V 
INT 


STORE 


lov 


VYOLT 


ion 


Midposition 


1 SEC 
sTor 


ON 


Press 


100 PER 


Indieution/ Remarks 


open, @) 
cose. (4) 
VENT. (a) 
venrr, (a) 
CLOSE, (9) 
CLOSE, {) 

At rear of unit, 


At rear of unit. 


44 roar af unl, 


If digitat voltmeter 
indicates OVERLOAD, 
wait at leasl one mimite 
before cesetthig. 


Digital voltmeter indicates 
00,0000 te 00,9001 volt. 


Allow digital voltmeter to warm up for at least 30 minutes prior 


to use, 


ee 


5 {a) MH indteation ta not us specified, press applicable swiich-light, 


a es ree ay, 


a 


Figure 13-12, Preparing Components Tesi Console for Use (Shent 3 of 5) 
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Nn rm ys a ere erence 


a i 


Panel Control Position Indication/Remarks 


FLOW MONITOR TEST 


ee Se, 


“oN 


NIGITAL VOLTMETER 115 ¥/230 ¥ iRBY AL rear of unit. 
100 KC STD INT At roar of unit. 
INT/EXT 
STORE/DISPLAY STORE Al rear of unit. 
DURING COUNT 
RANGE 100¥ 
FUNCTION FREQ 
ATTEN TUATION Midgpositton Readjustment mary be nec- 


essary duraig test lo ub- 
fui consistent readings. 
Refer io digital vollmeter 


manual, 
SAMPLe PERIOD i SEC 
100 PER 
SAMPLING RATE STOP 
POWER ON 
4 ; NOTE 
1 

On ELECTRICAL CONTROL panel, TEST SELECT 7 switeh-lyhi 
is for hydraulie flow and TEST SELECT 8 switch: light is for peas 
matic flow, Both switeb-hizhts must not be on at the sane time. 


PNEUMATIC PREPARATION. 
a. Ensure thet console is in the following condition. 
{i} Vent yaives closed. 
(2) Shutoff valves closed. 
(2) Utility valves closes. 
{4) Regulators clase. 
(5) Utility anc test cell outlets capped. 
b. Supply facility gasenus nitrogen and helium to cousale, 
NOTE 
Helium supply is required only for eryogenic tests. 
a c. On SYSTEM SUPPLY panel open TO FUEL COMPATIBLE SYS shutolf valve and ‘TO LN, 
PRESS PANEL shutoff valve. 


Nr a ES 
Figure 18-12, Vreparing Components Test Console for Use {Sieet 4 of t 
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Paragraphs 13-13 to 19-14 Volume Ii 
Panel _ Cutt re! Position Indication/Remarks 


ad, On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOF? valve. 


WARNING 


OYSTEM PRESSURIZED Ughts located os console aid in test cell) 
come on te indicate pressure downstream of cansele regulators 
anc inte tesi cell. Safely precaullons specified in R- 3896-2, 
Volume I, must be followed to ensure safely of personnel working 
with pressurized systems. 


Aer re te ne ce or: 


ae eae 


eee eee 


Figure 13-12, Preparing Components Test Console for Use (Sheet fi of 5) 


Procedure Resuit 


13-13, POSITION TRANSDUCER RESISTANCE AND SPRING CLOSING FORCE TEST. 
WARNING 


All hydrauhe pressure must be off and white rooin clear of fuel 
vapors before electrical tests are performed, to prevent Injury 
fo personnel and damage to equipment. 


a. Prepare Components Test Console Gd14] None. 
and oxidizer valve for use as outlined in para- 
Braph 13-12; When connect oxidizer valve to 
consvle (figure 13-14), Do not connect cable 
BH52745-2 to oxidizer valve, 


b. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to manifold valve as 


follaws: 

{1} Adjust PRESSURE REGULATOR «wwitil MET PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates 200 +20 psi. plessurized. 

(2) Open SHUTOFF valve. PRESSURE PRESSURE MONITOR “B” gage rust indicale 
REGULATOR may require adjustment to 200 120 psi. 


oblairn result. 
13-14. Resistance Test. 
NOTE 


All switches used during this test are located on the ELECTRICAL 
CONTROL panel unless otherwise speed fied. 


a. Perform the following: 


(1) Turn VOLTS meter RANGE SELECT VOLTS meter must indicate 24 £0. 4 volts. 
switch to D (0-30), 
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R-3896-3 Section SIL 
Volume Il 


() 
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Section XHI R-3806-d 
Yolume fi 


Procedure 


(2) Press TEST SRLECT 1 and 6 switch- 
lights, 


(3) Turn MILLIAMPERES meter RANGE 
SELECT switch to C (0-250). 


Revult, 


MILLIAMPERES meter ntust not exceed 50 
milliamperes. 


Lights 1, 6, and dA on. Valve fully closes. 


None, 


CAUTION 


Exceeding 28 volts when turning VOLTAGE ADJUST to INCREASE 
can damage manifold valve solenoids. 


b, Using megohmmeter, apply 500 450 vde 
between pins E and F of valve electrical con- 
nector and measure insulation resistance. 


ec. Using multimeter, measure resistance 
al valye electrical connactor as fatlows: 


(1) Between pins A and B, 
{%) Belween pins A and C. 
(3) Between gins Band C. 


d, Using multimeter and decade resistance 
box, mersure resistance between pins D and FE 
aa follows: 


(1) Adjust decade resistance box for 0.5 
ohm and aero muliimeter. 


(2) Connect muitimeter leads to cecade 
resistance box terminals. 


(3) Measure decade box resistance and 
note the exact multimeter {ndication for 
9,5 chm. 


(4) Measure resistance hetween ping D 
and i, 


e. Press TEST SELECT 5 and 6 switch- 
lights. 


f. Using megobimeter, avply 590 250 vde 
hetween pins D and ¥ of valve electrical con- 
nector and measure insulation resistance, 


q. Using multimeter, moagure resistance 
at valve electrical connector a8 follows: 


{1) Between pins A and B, 
(2) Between pins Fs and C. 


13-30 Change Nu, 21 + 12 November £971 


Resistance must be 100 megohms minimum, 


Resistance must be 482 +75 ohms. 
Resistance must be 2.000 4100 ohms. 


Resistance muat be 2,120 +199 ohms. 


None, 


None. 


Nane, 


Reslxtance must not exceed 9, 5 uhin. 


Lights § and 15 on and lights 6 and 1A off. 
Valye opens. 


Resistance must he 106 megehine minimum. 


Resistance must be 2,135 +265 ohmu. 
Realstance must be $65 4180 cahms. 


R-3896-3 Section XM 
Volume It Paragraph 13-15 


Procedure Result, 
h, Using multimeter and dacade reelatance 
box, measure resistance between pins E and F 


as follows: 


(2) Adjust decade resistance tox for 0.5 None. 
ohm and zero miltimeter, 


(2) Connect multimeter leads to decade None. 
realistance box terminals, 


(3) Msasure decade box resistance and None. 
note the exact multimeter indicationfor 0.5 ohm. 
(4) Measure reetstance between ping E Resistance must not exceed 0.5 ohn. 
and F. 
i. Press TEST SELECT 5 and 6 switch- Lights 6 and 1B off and lights 6 and 1A on. 
lights. Valye closes. 
j, Press TEST SELECT 1 and 6 switch- Lights 1, 6, and 1A off. 
lighta. 


k, Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to manifold valve as 
follows: 


{1) Close SHUTOFF valve and open YENT Manifold valve depressurized. 
yalve until PRESSURE MONITOR "B" gage indi- 
cates zero; then close VENT valve. 


{2) Adjust PRESSURD REGULATOR until MOQ PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates zero, depressurized. 


13-15. Spring Closing Force Test. 
NOTE 


All switches used during this teat are Jocated on the EURCTRICAL 
CONTROL panel unless otherwise specified, 


a. Connect cable BB52745-2 to oxidizer 
valve; then perform the following: 


(1) Turn VOLTS meter RANGE SELECT VOLTS meter indicates 24-25 volts. 
switch to B (0-30) and turn VOLTAGE ADJUST 
knob until VOLTS meter indicates 24-25 volta. 


(2) Press TEST SELECT 1 and 6 awitch- MILLIAMPERES meter must not exceed 50 
lights. milliamperes, Lights 1, 6, und 1A on. 
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Section XIII H-9896-3 
Yolume Il 
Procedure Result 
(a) Turn MILLIAMPERES rector RANGE None. 
SELECT switch to € (0-250), 
CAUTION 


Exceeding 28 volts when turning VOLTAGE ADJUST to INCREASE 
can damage manifold valve solenoids. 


h, On DYM pane!, verify that switches are 
tn the following posilions: 


(1) STORE/DIGPLAY DURING COUNT 
switch to STORE, 


(2) RANGE switch to 10V. 
(3) FUNCTION switch to VOLT, 


(4) ATTENUATION switch to midposition. 


(€) SAMPLE PLRIOD switch to .t SEC 
10 PER, 


(8) SAMPLING RATE switch to STOP. 
tc. On DVM panel, press RESET switch. 


4d. Press TEST SELECT 6, 2, and 5 
switch- lights, in order jsiven. 


e, Vsalng MED PRESS FUEL COMPATIBLE 
panel, apply pressure to ACTUATOR OPEN 
port (D} as follows: 


(1} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS. gage indieates 220 120 
psi. 


(2} Slowly open SHUTO#'T valve until 
oxidizer valve is fully opened. Record 
pressure required te open valye. 


f. On MED PRESS FUEL COMPATIBLE 
panel, cluse SHUTOFF valve and open VENT 
valve, 


g- Preas TEST SELECT 2, 5, and 6 
awitch- lights. 


13-32 Change No. {0 - 7 November 1967 


None. 


None, 
None. 
None. 


Noe, 


None. 
DYM rust indicate 24.0000 ta 25.0060 valts, 


Lights 6 and 1A off and lights 2 and 5 on. 
DVM nwt indicate 19.126 fo 21.206 volts. 
¥alve remains closed. 


MED PRESS FULL COMPATIBLE janet 
pressurized. 


Valve opens and light 1B an. DVM indicates 
008,049 to 011,380 volts. Pressure to open 
valve must be less than 200 nsi, as indicated 
on PRESSURE MONITOR “B" gage. 


ACTUATOR OPEN port (D) depressurized 
and light 1B off, Valve may not close fully. 


Lights 2 and 3 off and light 6 on, 


‘-nemee” 


N-3896-9 
Volume II 


Procedure 


h. Using MED PRESS FURL COMPATIBLE 
panel, apply presanre ta ACTUATOR CLOSE 
port (C) as follows: 


(1) Close VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 100 410 
psi. 


{3) Slowly open SHUTOFF yalve unt!l 
oxidizer valve is fully closed. Recerd pres- 
sure required to close valve, 


NOTE 


Section XIII 
Paragraphs 13-18 to 13-17 


Keault 


Nore, 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 


Yalve closes and light 1A on, DY¥M indicates 
019, £28 to 021.200 volts. Pressure to close 
valve must be less than 7fi psi as indicated on 
PRESSURE MONITOR "3" gage. 


Pressure required to open valve (step e) must be greater than 
pressure required to close valve (step h) by 37 psig minimum. 


4, Press TEST SELECT 1 and 6 switch- 
lights, 


j. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure valve aa follows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates zero. 


(2) Close VENT valve. 


k. Remove valve from test setup. 


1, If oxidizer valve testing is terminated, 
install protective closures as autlined in para 
graph 13-2, and seeure equipment as outlinad 
in paragraph 13-33, 


18-16. AMBIENT PNEUMATIC LEAK-TEST. 


nh. Make sure that Components Test Console 
G314! and oxidizer valve are prepared for uae 
as outlined in paragraph 13-12. 


b. See figure 13-15 for partial test setup, 
and connect lines to oxidizer valve as specified 
in test procedures. 


ACTUATOR CLOSE port (C) depressurized. 
Lights 1, 1A, and 6 eff. 


MED PRESS FUEL COMPATIBLE pancl 
depressurized. 


None. 


None. 
None, 


None, 


None. 


13-17. Rod Bottom Lip Sea) and Bottom O-Ring Leak-Test, 


a. Connect oxidizer valve to console as 
followa: 


(1) Connect line from PNEI HIGH PRESS 
OUTLET to INLET port (A). 


None. 
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Section XI R-9896-3 
Yolume I 
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Figure 13-14. Oxidizer Valve Position Indicator Resistance and Spring 
Closing Force Test Setup 


Procedure 


(2) Plug FUEL DRAIN port (N} and OXID 
BLEED port (W). 


i3) Open FUEL DRAIN port (R) and OXID 
VENT port (UL). 


b. On FLOW/4P MONITOR panel, open 
TEST CELL MONITUR PRESSURE gaye 
SHUTOFF valve. 


c. Using HIGH PRESSURE panel, apply 
pressure in INLET port (4) as follows: 


(1) Adjust PRESSURE REGULATOR witil 


REG SUPPLY PRUSS gage indicates 50 +10 psi. 


(2) Slowly open SHUTOFF yalve until 
TEST CELL: MONITOR PRESSURE gage irdi- 
cates 30 42 pri. 


da. Measure leakage from OXID VANT 
port {L). 


13-34 Change No. 10 = 7 November 1987 


Result 
Wene. 
None. 
None, 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 +2 psi. INLET port (A} pressur- 
ized, 


Maximum allowable leukage past bottom lip 
geal is 30 scim. 


It-3896-3 


Volume IT 


Procedure 


2. Using HIGH PRESSURE pnnel, Increase 
pressure to INLET port (A) as tollows: 


{1) Close SHUTOFF yalve. 


{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 550 210 
psi. 


(3) Slowly open SHUTOFF valve until 
THST CELL MONITOR PRESSURE wage indi- 
fates 500 +10 psi, 


f, Repeat step d, 


¥. Using HIGH PRESSURE panel, reduce 
pressure to INLET port (A) as follows: 


41) Close SHUTOFE valve; then open VENT 
valve. 


{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS wage incicates zero. 


{3) Close VENT valve. 


h, Cunnect lines from PNHEU HIGH PRESS 
QUTLET to INLET poit (A) and OXID DRAIN 
port (G). 


!, Using HIGH PRESSURE panel, apply pres- 
sure to INLET port (A) and OXLD DRAIN port 
{G) as fallows: 


{1} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 50 +10 psi. 


(2) Slowly open SHUTOFF valve until 
‘TEST CELL MONITOR PRESSURI: yage Ladi- 
cates 30 42 pat. 


J. Measure leakage frora FURL DRAIN 
port (R), 


k. Using HIGH PRESSURE panel, increase 
pressure to INLET port (A) and OXtD DRAIN 
port (G} ag follows: 

11) Close SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gape indicates 550 410 psi. 


(3) Slowly opex SHUTOFF valve until 
TEST CELL MONITOR PRESSUHE gape tndl- 
cates 500 410 pal, 


Resuit 


None. 


HIGH PRESSURE panel pressurized, 


Section XT 


TEST CELL MONITOR PRESSURE gage must 
indicate 500 310 psi. INLE'T port (4) pres- 


aurized, 


Saroe resulé as step d. 


INLET port (A) depressurized., 


HIGH CRESSURE panel denressurtzed. 


None, 


Hone, 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE page must 
indicate 40 42 psi, INLIsI port (A) and OXLD) 


DRAIN port (G) pressurized, 


is 1 gelm. 


Maximum ailowable leakage past bottom O-ring i 


None, 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 00 410 psi. INLET port {AJ and GID 


DRAIN port (G} pressurized. 
Change No. 10 - 7 November 1967 


13-39 


Section MUI 
Paragraph 13-18 


i 1, Repeat step j. 
m. Using HIGi] PRESSURE panel, reduce 
pressure {to INLET port (4) and OXID DRAIN 

port (t3) aa fellows: 


(1} Close SHUTOFF valve; then open 
VENT valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Civee VENT vaive. 


R- 386-8 
Volumelf 


Result 


Same vesult us slep j. 


INLET port (4) and OXID DRAIN port (G) 
depressurized, 


HIGH PRESSURE panel depressurized. 


None, 


13-18, Rod Middle Lip Seal, Cylinder to Cover and Cover to Housing Leak-Test. 


a. Disconnect line from OXID DRAIN port 
{G) and connect it to OXUO VENT port {L). 
Open ACTUATOR CLOSE part (C}. 


b. Using HIGH PRESSURE panel, apply pres- 
sure to INLET port (A} and GXID VENT port (L) 


as follows: 


{1) Adjust PRESSURE REGULATOR anti] 


REG SUPPLY PRESS gage indicates 120 216 pal. 


12) Slowly opea SHUTOFEF valve untii 
TEST CELL MONITOR PRESSURE gage indi- 
cates 30 42 psi. 


¢. Measure leakage from OXID DRAIN 
port (G). 


d. Check for leakage at the following jo!nts: 


(1) Between cylinder and cover. 
(2) Heiween cover and housing. 


¢. On HIGH PRESSURE panel, slowly open 
SHUTOF®? valve until TEST CELI. MONITOR 
PRESSURE gage indicates 100 +2 psi. 


§ f. Repeat step c. 


g. Using HIGH PRESSURE panel, increase 
pressure to INLET port (A) and OXID VENT 
port (L) as follows: 


(1) Adjust PRESSURE REGULATOR until 


REG SUPPLY FRESS gage indicates 500 +10 psi. 
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Kone. 


HIGE PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSUPE gage must 
indicate 30 42 psi. INLET port (A) and OXID 
VENT port (L) pressurized. 


Maximum allowable leakage past middie lip 
seal ig 30 scim. 


Maximum ailowable leakage is 10 setm or fuzz 
leakage. 


Maximum allowanie icuxage is 1 scim or fuze 
leakage. 


TEST CELL MONITOR PRESSURE gage must 
ladicate 100 32 psi. INLE'Y port (A) and OXID 
VENT port (L) pressure is increased, 


dame result as step c. 


HICH PRESSURE panel pressurized. 


R-3896-3 
Volume II 


Procedure 
(2} Slowly open SHUTOFF valve untii 

TEST CELL MONITOR PRESSURE gage indi- 
eates 500 +10 pst. 

nh. Repeat step d. 

i, Using HIGH PRESSURE panel, reduce 
pressure to INLET port (A) and OXID VENT 
port (L}) as follows: 


{) Close SUUTOFF vaive; then open 
VENT valve. 


(2) Adjust PRESSURE REGULATOR unfit 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve. 


Section INT 
Paragraph 13-19 


Kegult 


TEST CELL MONITOR PRESSURE page must 
indkcate 500 410 psi. INLET purt (A) and OXID 
VENT port (L) pressurized. 


Sume result as step d. 


INLET port {A) and OXI) VENT port (L) cde~ 
pressurized. 


HIGH PRESSURE panel depressurized, 


None. 


19-19. Tet and Outlet Flanges and Purge Check Valve tu Housing Leak-Test. 


a, Copnecl ilne fron; PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to ACTUATOR 
GPEN port (1D}-. 


b. Make sure that ACTUATOR CLOSE 
port (C) is apen. Plug OUTLET port (B). 


c. Using MED PRESS FURL COMPATIBLE 
panel, apply pressure to ACTUATOR OPEN 
part (D) as follows: 


(1) Adjust PRESSURE REGULATOR uatil 
REG SUPPLY PHESS gage indleates 200 420 psi. 


(2) Slowiy open SHUTOFF valve until 
TEST CHILL MONITOR PRESSURE gage indl- 
cates 200 +20 psi, 


d. Using HIGH PRESSURE panel, apply 
pressure to INLET port (A) aud OXID VENT 
port (4) as follows: 


(lj Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 550 410pat. 


(2} Slowiy open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 500 410 psi. 

e. Check for Jeakage at the following joints: 


(i) Between oxidizer INLET flange and 
test fLxture. 


(2) Between oxidizer OUTLET Uhange and 
teat fixture, 


None. 


None. 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 


ACTUATOR OPEN part (DP) pressurized andl 
valve poppet opens. 


HIGH PRESSURE panel preasurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate $00 +10 psi. INLET port (A} and OXID 
VENT port (L.) pressurized, 


Maximum allowable leakage is 25 -cim or fuzz 
leakage. 


Maximum allowable leakage ia 25 aclm or faz 
leakage. 


Change No. 10 - 7 Noveniber 1967 13-37 


Scctica XI 
Paragraph 13-20 


Procedure 


{3} Between housing and purge check 
valve. 


f. Using HIGH PRESSURE panel, reduce 
pressure to INLET port (A) and OXID VENT 
port (L.) as follows: 


(1) Close SHUTOFF vatve; tlen open 
VENT valve. 


{3) Adjust RaSSURE RAGULATOR until 
REG SUYPLY PRESS gage indicates zero, 


{2) Close VENT valve. 


g. Using MED PRESS FUEL COMPATIBLE 
paren, reduce pressure to ACTUATOR QPEN 
port (13) aa ivllows: 


(1) Chose SHUTOPE valve; thon open VENT 
valve. 


(2) Adjust PRESSURE REGULAPFOR untll 
REG SUPPLY PRESS yage indicates sera, 


(3) Close VENT valve. 


h. Ddsconneet line from PNEU MED PRESS 
{FUEL COMPATIIN.E} outlet and ACTUATOR 
OVEN port (le). 


i. Disconnect tines from PNEU HIGIL PRESS 
OUTLET, INLET port (Aj, andl OXI) VENT 
ourt (hj, 


12-20. Rod Top Lip Seal Leak-Test. 

a. Cunnect Ilne fram PREU HIGH PRESS 
OUTLET to GXID DRAIN port (G4). Open OXID 
VENT port tL), 


b. Using ING] PRESSURE panel, apply pres- 
gure to OXU) DRAIN pure (G) a4 Iollows: 


(1) Adjust PRESSURE REGULATOR until 
RG SUPPLY PRESS page indkcates 50 110 pst. 


(2) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURM page Indi- 
cates A022 psi. 


¢. Measure leakage from OXED VENT porl 
(1a). 
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R- 3896-3 
Volume It 


Maximum alicwabte taakage 1g 10 selm or fuzz 
leakage. 


INLET port (AJ and GXID VENT porl (L) de- 
pressurized. 


IMG PRESSURE pane) depressurized, 


None. 


ACTUATOR OPEN port (D} depressuriezed and 
valve poppet closes. 


MED PREaSS FURL COMPATIBLE panel de- 
provauriaed, 


Naae, 


None, 


None, 


None. 


HiGil PRESSURE panel pressurized. 


‘THST CELL MONITOR PRESSURE gage must 
Indicate 3Q 42 psi. OXLD DRAIN port (G} 
pressurized. 


Maximum allowable leakage past top lip seal is 
30 scim, 


R-3896-9 
Yolume Ii 


Pravedure 


qd, Uoing HIGH PRESSURE panel, increase 
pressu~e to OXID DRAIN port (0) as follows: 


{1} Close SHUTOFF vaive. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gauge Indicates 550 110psi, 


(3) Slovly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gaye Indi - 
cates 500 +10 psi. 


ce. Repeat step ec. 


f. Using HIGH PRESSURE panel, reduce 
pressure to GXID DRAIN port (G) as fellows: 


(1) Close SHUTOFF valve; then open 
VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gape lilleaces zor. 


(3) Clase VENT velve, 


g. Olsconnect Ine from PNEU HIGH PRESS 
OUTLET and OXID GRAIN poet (G), Plug upen 
ports. 


\3-21. Drain Passage Flow-Test. 


a. Connert Hine from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to FUBL DRAIN 
port qa}. Open FUEL DRAIN port (N). 


b. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to FUEL DRAIN port (R} 
as Tolluws: 


(t} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates 50 22 psi. 


(2) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE (rage indi- 
cates 90 42 pai. 


c. Meaaure flow from FURL DRAIN part (N}. 

d. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to FUEL DRAIN port 
{R} ay follows: 


{1) Close SHUTOFF valve; then open VENT 
valve, 


Section XI 
Paragraph 13-21 


Result 


None. 

HIGH PRESSURE panel pressvrized, 

TEST CELI MONITOR PRESSURE gage must 
lndicate 500 110 psi. OXID DRAIN part (G) 


pressurized. 


fame result as step c. 


OXID DILAIN port (G) depressurized. 
RIGH PRESSURE panel depressurized, 


Noue, 


None, 


None, 


MED PRESS FUEL COMPATIBLE panei pres~ 
surized. 


TEST CELL MONITOR PRESSUHE gage must 
indicate 30 +2 psi. FUEL DRAIN port (R} pres- 
surized. 


Minimum allowatle flow 16 $00 scim. 


FUEL DRAIN port (R} depressurized. 
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Seethon XIIT 
Parayraph 13-22 
Prucedure 


42) Adjust PRESSURE REGULATOR until 
REG SUPPLY PHESS page indicates zero. 


(3} Close VENT valve, 


R-3896-3 
Volume I 


Result 


MED PRESS FUEL COMPATIBLE panel de- 
pressurized. 


None. 


18-32, Rod Top O-Ring, Variable Resistor Shaft O-Ring, Sequence Red O-Tung, und Cylinder 


Head to Cylinder Loak-Test. 


a. Disconnect Une from FUEL DRAIN port 
(Tt) and connect it to ACTUATOR CLOSE port (C), 


b, Plug ACTUATOR OPEN port (13) and 
PRESS IN port {EB}. 


ec, Open FUEL DRAIN port (R) and SHAFT 
BRAIN port (8). 


a, Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to ACTUATOR CLOSE 
port (C) as laliows: 


il} Adjust PRESSURE REGULATOR untli 
REG SULYPLY PRESS page indicates 50 22 pst. 


(2) Stowly open SHUTOPF valve untit 
TEST CELL MONTTOR PRESSURE tage tndl- 
cates JO 42 pst. 


e, Measure loakape from FUEL DRAIN 
port (Rj, 


{. Measure leakage from SHAFT DRAIN 
port (5). 


¥. Measure leakage from PRESS OUT 
port (F) 


fh. Cheek far leakage between eylinder head 
and cylinder, 


i. Using MED PRESS FUEL, COMPATIBLE 
punel, increase pressure tg ACTUATOR CLOSE 
port (C} as foliows: 


(1) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 050 210 psi. 


{2) Slowly open SHUTOFPF valve until THST 
CELL MONITOR PRESSURE gage indicates 
500 410 psi. 


J. Repeat steps ¢ through h. 
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None, 


None, 


Nane. 


MED PRESS FUEL COMPATIBLE pane) pres= 
surizecd. 


‘TEST CELL MONITOR PRESSULE gape must 
indfcate 30 +2 pst. ACTUATOR CLOSE port 
(C) pressurized, 


Maximum allowable leakage past rod top O-ring 
le 1 acim, 


Maximum allowable leakape past viiriible ro- 
sislur shaft O-ring is 1 seim. 


Maximuin allowable leakage past sequence cod 
O-ring ig 1 seim. 


Maximum allowable leakare is 1 sedm or furz 
leakape. 


MEI PRESS FUEL COMPALIBLE panel pres- 
surized, 


TEST CELL MONITOR PRESSURE gape toust 
indicate 600 410 psi. ACTUATOR CLOSE port 
{C)} pressurized. 


Sawe coSuits 45 steps e through h. 


R-3896-3 
Yolume It 


Procedure 


k. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to ACTUATOR CLOSE 
port (C) as follows: 


(1) Close SHUTOFF valve; then open VENT 
valve, 


{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zéro. 


(3) Close VENT yalve. 
1. Disconnect line from PNEU MED PRESS 


{FUEI. COMPATIBLE} outlet and ACTUATOR 
CLOSE port (C). 


Section XILt 
Paragraph 13-23 


Result 


ACTUATOR CLOSE port (C} depressurized. 
MED PRESS FUEL COMPATIBLE panel de- 
preagurized, 

None. 


None. 


13-23. Varlable Rasistor Shaft O-itng and Plug O-Ring Leak-Tost. 


a. Connect lines from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to ACTUATOR 
SLOSE port (C} and SHAFT DRAIN port (8). 
Plug ACTUATOR OPEN port (D) Make sure 
cover (#1) is removed from cylinder. 


b. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to ACTUATOR CLOSE 
port (C) and SHAFT DRAIN port (S) 18 folluws: 


(1) Adjust PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 120 410 pat, 


(2} Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE gage indi- 
vates 30 +2 psi. 


ce. Check for !eaknge botween varlable 
resistor shaft and cylinder, 


ad. Check for leakage between variable 
resistor shaft plug and cylinder. 


e. On MED PRESS FURL COMPATIBLE 
panel, slowly open SHUTOF®' valve until TEST 
CELL MONITOR PRESSURE gage indicates 
106 +10 psi. 


f. Kepeat steps c and d. 

&. Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to ACTUATOR CLOSE 
port (C) and SHAFT DRAIN port (S) as follows: 


{1) Close SHUTOFF valve; then open 
VENT valve. 


Wone, 


MED PRESS [C'VEL COMPA‘TIBLE panel pres- 
surtzed, 


TEST CELL MONITOKt PRESSURE gage must 
indicate 30 42 pst. ACTUATOR CLOSE port 
(C) and SHAFT DRAIN port (S) pressurized. 


Maximum slicwable leakawe past shaft O-ring 
is 1 scim or fucz lenkage. 


Maximum allowable leakage past plug O-ring 
is f sclm or fuzz leakage, 


TEST CELL MONITOR PRESSURE gage must 


indlcate 100 410 psi. ACTUATOR CLOSE port 
(C) and SHAFT DRAIN port (S) pressurized. 


Same results a8 steps ¢ and d. 


ACTUATOR CLOSE port (C) and SHAFT DRAIN 
port (8) depressurized. 


Change No. 15+ 23 April 1969 i2-41 


Section Xill 
Paragraph 13-24 


Pyocodure 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve, 


h. Disconnect lines (rom PNEU MED PRESS 
(FUEL COMPATIBLE) cullet, ACTUATOR 
CLOSE port (C), and SEAFT DRAIN port (3). 


i. Install transducer cover on cylinder (71) 
with screws (28) and washers (27}. Torque 
screws to 20-26 in-}b, 


R-3896-3 
Yolurne If 


Result 


MED PRESS FUEL COMPATIBLE panel de- 
pressurized, 


None- 
None. 


WARNING 
The following procedure Wes tleaniug compound, which is 


volatite, 


Use ina well-ventilated area since the vapors 


displace the oxygen in the air, resulling in suffocation, 


iA, Remove all leek-test compound from 


Jolnts and (lttings with a clean, dry cloth, or by 


flushing thaccesslble areas with cleaning com- 
pound (MIL- C-81902}. 


13-24, Sequence Valve Gate Seal and Cap to Cylinder Head Leak~Test, 


#. Connect Une from PNEU MED PRESS 
(FUEL COMPATIBL&) catlet to PRESS IN 
port (EZ), Open PRESS OUT port (P) and 
ACTUATOR CLOSE port (C), 

b. Using MED PRESS FURL COMPATIBLE 
pinel, apply pressure to PRESS IN port (E) as 
follows: 


(1) Adjust PRESSURE REGULATOR untli 
REG SUPPLY PRESS gage indicates 50 240 psi. 


(2) Slowly open SHUTOFF valve unt! 
TEST CELL MONITOR PRESSURE rage ind|+ 
cates 30 22 pal. 


c. Measure leaknee from PRESS OUT port 
{F). 


a. Plug PRESS OUT poct UF), then cheek for 
leakage between crap and cylinder head, 


e. Open PRESS OUT port (PF). 

f. Using MED PRESS TUEL COMPATIBLE 
panel, increase pressure to PRESS IN port (EB) 
as fullaws: 


(1} Close SHUTOFF valve. 
(2) Adjust PRESSURE REGULATOR untit 


REG SUPPLY PRESS vape indicates 550 +10 psi. 


19-42 Change No. 20 = 19 May 1071 


None. 


MED PRESS FUXL COMPATIBLE panel pres- 
aurkzed, 


TEST CELL MONITOR PRESSURE gaze must 
indicate 20 +2 psi. PRESS IN port (E} prea- 
surized. 


Maximum allowable leakuge past sequence valve 
gate geal is 25 scim. 


Maximum allowable leakage past cap O-ring is 
1 seim or fuzz leakage. 


None. 


None, 


MED PRESS FUEL COMPATIBLE pane! pres- 
aurized. 


R-3696-3 
Volume I 


Procedure 


(3) Slowly open SHUTOFF valve until 
TEST CELL MONITOR PRESSURE page indi- 
cates 500 +10 psi. 


£&. Repeat rteps c and d. 


h, Using MED PRESS FUEL COMPATIBLE 
panel, reduce prassure to PRESS IN port (5) 
as followa: 


{t) Close SHUTOFF valve; then open YENT 
valve, 


(2) Adjust PRESSURE REGULATOR unill 
REG SUPPLY PRESS gage Indicates zero, 


(3) Close VENT valve, 


Section XIII 
Paragraph 13-25 


Result 
TEST CELL MONITOR PRESSURE gauge must 
indicate 600 +10 psi. PRESS IN port (E) pres- 
surized, 


Same results as steps c and d, 


PRESS IN port (E) depressurized, 


MED PRESS FURL COMPATIBLE panel 
depreseurized. 


None, 


WARNING 


The following procodure uses eleaning compound, which is 
volatlie. Uso ina well-ventilated ares alnce the vapors 
displace the oxygen in the air, resulting tn suffacation, 


tA, Remove all leak-test compound fron 
joints and fittings whih a clean, dry cloth, or by 
flushing inaccessible areas with cleaning com-~ 
pound (MIL-€-81302), 


i, Disconnect lines from PNEU MED PRESS 
{FUEL COMPATIBLE) outlet and PRESS IN port 
(£), Plug open ports, 


13-25. Poppet Nose Seal Leok-Teat, 


a. Connect oxidizer valye to console aa 
follows: 


(1) Connect tine from PN@U HIGH PRESS 
OUTLE™ to INLET port (A), 


(2) Connect line from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to ACTUATOR 
CLOSE port (C}. 


(3) Plug OXID BLEED port (W). Open 
OUTLET port (B) and ACTUATOR OPEN 
port (D). 


b. Using HIGH PRESSURE panel, apply 
preasure to INLET port (A) as fullowa: 


(1) Adjust PRESSURE REGULATOR untll 
REG SUPPLY PRESS gage indicates 100 i10pal, 


(2) Stowly open SHUTOFF vaive until 
TEST CELL MONITOF. URESSURE gage indi- 
cates $0 +2 psi. 


Note, 


None. 


None. 


None. 


HIGH PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 30 42 psi. INLET port (A) preasur- 
ined. 


Change No. 20 - 19 May 197) 19-43 


Section AT 


R-3896-9 


Volume If 


Procedure 


c. Using MED PRESS FUEL COMPATIHLE 
panel, apply pressure to ACTUATOR CLOSE 
port (C) as follows: 


(1) Adjuat PRESSURE REGULATOR until 


REG SUPPLY PRESS gage indicates 100 +10 pal. 


(2) Stowly apen SHUTOFF valve until 
THST CELL MONITOR "RESSIRE gage on 
PRESS/aAP MONITOR FUEL COMFATIBLE 
pane] Indicates 30 +2 pai. 


d. Measure leakage from OUTLET port (B). 


e, Orn HIGH PRESSURE panel, slowly open 
SHUTOFF yalve until TEST CELL MONITOR 
PRESSURE gage on FLOW/4 P MONITOR 
panel indicates 80 +10 psi. 


f, Qn MED PRESS FUE]. COMPATIBLE 
panel, slowly opan SHUTOFF valve until TEST 
CELL MONITOR PRESSURE gage on PHESS/AP 
MONITOR FUEL COMPATIBLE panel indicates 
80 +10 psi. 


g. Repeat step d. 


h, Using HIGH PRESSURE panel, reduce 
pressure la INLET port (A) as follows; 


(1) Close SHUTOFF valve; then open 
VENT valve. 


(2) Adjust PRESSURE REGULATOR witil 
REG SUPPLY PRESS gage indicates zero. 


(3) Close VENT valve, 


i. Using MED PRESS FUEL COMPATIBLE 
panei, reduce prassure to ACTUATOR CLOSE 
port {C} us follows: 


{1) Clase SHUTOFF valve: then open 
VENT valve. 


(2) Adjust PRESSURE HECULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve. 
j. Remove oxtdizer valve froin test setup. 


k. If oxidizer valve testing is terminated, 
secure equipment as cutllned it paragraph 
13-33. 


i, install pretective closures, Refer to 
paragraph 13-2, 


13-44 Change No. 20 - 19 May 1971 


Result 


MED PRESS FUEL COMPATIBLE panel pres- 
gurized, 


TEST CELL MONITOR PRESSURE gage must 


indleate $0 42 psi. ACTUATOR CLOSE port 
(C) pressurized. 


Maximum allowable leakage bast poppet nose 
geal is 56 scim. 
TEST CELL MONITOR. PRESSURE gaye must 


indicate 80 210 psi. INLET port (A) pressur- 
ized, 


TEST CELL MONITOR PRESSURE gage must 
indicate 80 +10 psl. ACTUATOR CLOSE port 
{C) pressurized. 


Same result a8 step d, 


INLET port (A) depressurized. 
HIGH PRESSURE panel depressurized. 


None. 


ACTUATOR CLOSE part (C) depressurized, 


MED PRESS FUEL COMPATIBLE panel 
depressurized, 


None, 
Nong 
None, 


None. 


H~3896-3 Section XH 


Yolume i 
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Figure 13-15, Oxidizer Yalve Ambient Pneumatic Leak-Test Setup 


Change No. 10 - 7 November 1867 13-45 


Section XIII R-3896-3 
Patavraph 13-25A Volume II 


Provedure Result 


13-254. SURFACE WETTING LEAK-TESY, 


a. Prepare Camponents Test Conravle None, 
G3141 and oxidizer valve for use as outlined in 
paragraph 13-42, 


b. Connect oxidizer valve to console (figure None, 
13-154), Do not connect 0-15 psig presaure 
gage, and tnake sure hand valve ia closed. 


«. Uslng HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH PRESS SHUTOFF and MED Naxe. 
PRESS SHUTOFF yalves. 
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Figure 13-15A. Oxidlger Valve Surface Weiting Leak-Test 


13-46 Change No, 13 - 16 July 1968 


R-3896-5 


Section MIL 


Yolume I 


Procedure 


(2) Press TEST CELL SUPPLY "A" 
switeh-light. 


(3} Press IIYDRAULIC SYSTEM BYPASS 
switch-lignt. 
(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-hight. 
d. Slowly apply facility bydcaulle supply 
pressure until SUPPLY PRESSURE gape tndi- 
ratea 2,060 +50 psi. 


e. On HIGH PRESS FUEL COMPATIBLE 
panel, adjuat PRESSURE REGULATOR unfll 
REG SUPPLY PRESS gage incdicalea 
1, 860 4200 psl. 


t. On PYDRAUILIC CONTROL, panel, slowly 
opén HIGH PRESS SHUTOFS yalvo until PRES- 


SURE MONITOR "B"' page indicates 1, 500 +40 psi. 


Bg. Maintain specified pressure for a niini- 
nium of 2 minules; then perform the following 
after every 5 pressure eyles: 


{1) Check for aurface wetting at cylincder- 
to-cyllnder-head joint and at cylinder-head-to- 
cap Joint. 

{2) Wipe joint dry Lf surlace wetting Is 
detected. 


h. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-Dght, 


{. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch~tight. 


J. Repeat steps ¢ through 1 19 additianal 
times, 


k, On HIGH PRESS FUEL COMPATIBLE 
panel, adjust FRESSURE REGULATOR unlit 
REG SUPPLY PRESS zage indicates zero. 


1, Tteduce fucility hydraulic supply pressure 
to zero. 
m. Using HYDRAULIC CONTROL panel, 
pertorm the following: 
(1) Press TEST CELL. SUPPLY "A" 
switch-light. 


(2) Open HIGH PRESS SHUTOFE valve. 


Result 
SUPPLY light on and VENT Light off. 


CLOSE Nght on and OPEN light off. 
OPEN light on and CLOSE light off. 


SIJPPLY PRESSURE gage must indicate 
%, 099 250 psi. 


HIGH PRESS FYEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR "B“ gaye rust indicate 
1,500 +30 psi. ACTUATOR CLOSE port (C) 
and PRESS IN port (E) pressurized. 


Surface wetting may occur during the first lew 
pressure cycles. 


None. 


PRESSURE MONITOR "B" gage must Indicate 
vera. ACTUATOR CLOSE port {C) and PRESS 
IN port (E) depressurized. 


PRESSURE MONITOR "B" pape must Indicate 
1,500 130 psi. ACTUATOR CLOSE port (C) 
and PRESS IN port (E) pressurized. 


No surface wetting is allowable after 20 prea« 
sure cyvles, 


HIGH PRESS FUEL COMPATIBLE panel 
depresgurized, 


SUPPLY PRESSURE page indicates zero. 


VENT light on and SUPPLY ligtit off. 


PRESSURE MONITOR "8" gage must indicate 
zero, ACTUATOR CLOSE port(C) and PRESS 
IN port (E) depressurized. 


Change No. 13 - 16 July 1968 13-47 


Section XIN R-3H96~3 
Volume II 
Procedure Reguit 
{3} Close HIGH PRESS SHUTOFF valve. None. 
NOTE 


if aurface wetting was not detected after performing the test 20 times, 
continue with step n, If surface wetting was detected after parforrming 
theteatZOtmes, the cause for leakage must be corrected and the 


entire test repeated. 


n. Connect 0-15 psig pressure gage to hand 
valve in teat setup (figure 13-15A); then open 
hand valve, 


o. On HYDRAULIC CONTROL pancl, press 
TEST CELL SUPPLY "A" switch-light. 


p. Slowly apply facility hydraulic supply 
pressure until SUPPLY PRESSURE page indi- 
cates 500 +50 pal. 


q. On MED PRESS FUEL COMPATIBLE 
vanel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gaye indicates 1525 pal, 

yr, On HYDRAULIC CONTROL pancl, slowly 
open MED PRESS SHUTOFF valve until 0-15 
pelg preasure gage indicates 5 22 pal, 

8, Malntain specified pressure for a mini- 
mum of 10 minutes; then perform the following: 

(1) Cheek for surface wetting at eylinder- 
to-cylinder-tead joint and at cylinder -haad-to~ 
cap joint. 

(2) Wipe jointa dry if surface wetting is 
getocted. 


NOTE 


None. 


SUPPLY light on and VENT light aff. 


SUPPLY PRESSURE gage must indicate 
500 +50 pai. 


MED PRESS FULL COMPATIBLE and HY¥- 
DRAULIC CONTROL panels presaurized. 


Q-15 psig pressure gage must indicate 
5 +2 psi. ACTUATOR CLOSE port (C) and 
PRESS IN port (E) pressurized. 


Surlace wetting may accre. 


Noze, 


Ifsuriace wetting Was not detectedafter the 10-nilnute interval, continue 
with atep t. If surface wetting waa detected, atep 4 inust be repeated 
for an additional 10-minute Interval, Step s may be performed a total 
of 5 times. If surface wetking continues after Sinspection Intervals, the 
cause for leakage must be correctedand the entire teat repeated. 


t. On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR untii 
REG SUPPLY PRESS yage Indicates zero. 


wu. Reduce tacility hydraulic supply pressure 
te zero, 


v. Using HYDRAULIC CONTROL minel, per- 
form the following: 


(1) Press TEST CELL SUPPLY "A" 
gwitch-light. 


(2) Open MED PRESS SHUTOFF valve. 


(3) Close MED PRESS SHUTOFF valve. 


(4) Prass HYDRAULIC SYSTEM SUPPLY 
awitch-light. 


13-43 Change No. 13 - 16 July 1988 


MED PRESS FUEL COMPATIALE panel 
dopreasurized, 


SUPPLY PRESSURE gage indleates zero. 


VENT? Light on and SUPPLY light off. 


0-15 psig pressure gagé niust Lndicate zere. 
ACTUATOR CLOSE port (C} and PRESS IN 
port (E} @epressurized. 


None, 
CLOSE light on and OPEN light off. 


R-3896-9 
Yolume I] 


Brocedure 


(5) Press HYDRAULIC SYSTEM BYPASS 
switch--light, 


w, Remove oxidizer valve from test setup. 


Section XIII 
Paragraph 13-26 


Result 


OPEN light on and CLOSE light off, 


None. 


CAUTION 


Care must be exercised when removing hydraulic lines from the valve 
to prevent contamination of the oxidizer section of the valve. 


x. If oxidizer valve testing is terminated, 
secure equipment as outlined in paragraph 13-33, 


y. Install protective closures. 


+ 


parazraph 13-2, 
13-26. 
a. Engure that Components Test Congale 


G3141 and oxidizer valve arc prepared for use 
as outlined in paragraph 14-12, 


Refer to 


b. Connect oxidizer valve to console (figure 
13-16), 

c. On PRESSURE,'"TEM PERATURE MONITOR 
panel, tuin TEMPERATURE CHANNEL SELECT 
Switen to da. 

d. Using HYRRAULIC CONTROL, panel, per- 
form the following: 

(1) Clnae HIGH PRESS SHUTOFF and MED 
PRESS SHU'YOFE valves. 

(2) Preas TEST CELU SUPPLY "A" switch- 
light. 

(3) Press HYDRAULIC SYSTEM SY PASS 
awitch-light. 

{4) Press HYDRAULIC SYSTEM SUPPLY 
awiten-Hy ht. 

(5) Press FLOW MONITOR SHUTOFF 
switceh-light. 

e, Slowly apply facility hydraulic supply prea- 
sure until SUPPLY PRESSURE gage inlicates 
2,000 150 pst. 

{f. On DIGITAL VOLTMET&R panel, move 
switches tu the following positions: 

(1) STORE/DISPLAY DURING COUNT 
awitch to STORE. 

(2} RANGE awiteh to LOOY. 

{3} FUNCTION switch ta FREQ. 

(4) ATTENUATION switch to midposition. 
(Readjustment may be necessary during test to 
obtain consistent readings. Refer to digital 
voltmeter manual, } 

(5} SAMPLING RATE switch to STOP. 

‘@} SAMPLE PERIOD switch to 1 SEC. 


Change No, 20 - 19 May 1971 


None. 


None. 


PISTON BLEED HOLE AMBIENT HYDRAULIC FLOW-TEST. 


None, 


None. 


None. 


None. 

SUPPLY light on and VENT light off, 
CLOSE light on and OPEN light off. 
OPEN light on and CLOSE light off. 
OPEN light on and CLOSE light off. 


SUPPLY PRESSURE gage must indicate 
2,000 +50 psi. 


None, 


None. 
None. 
None. 


None, 
None, 


13-48A/13-48B 


R-3898-3 


Section XIE 


Volume If 


Procedure 


g. On ELECTRICAL CONTROL panel, press 
TEST SELECT ' sw itch-Heht. 


bh. On RIGH PRESS FURL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
HEG SUPPLY PRESS gage indicates 1, 600 
2200 psi, 


i, On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTGPF valye until PRES- 
SURE MONITOR "3" gage indicates 1, 300 230 
psi; then close SHUTOFF valve, 


j. On DIGITAL VOLTMETER panel, press 
RESET switch; then measure and record flow- 
rate through piston bleed holes at ACTUATOR 
OPEN port 1D). On TEMPERATURE MONITOR 
panel, record temperature, 


jA, Check for surface wetting at cylinder-to-~ 
eylinder-head Joint and at cylinder-head-to-cap 
joint, 


k. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR untit 
REG SUPPLY PRESS gage indicates zero. 


1. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve. 


m. On H¥0D MED PRESS MONITOR panel, 
open PRESSURE MONITOR "B" shutoff valye 
until gage Indicates zero; then close yalve. 


mn, Reduce facility hydraulte aupply pressure 
te zero. 


o. Using HYDRAULIC CONTROL panel, per- 
form the followin: 


Q) Press FLOW MONITOR SHUTOFS 
s#witch-light. 


(2) Press IIYDILAULIC SYSTEM SUPPLY 
switch-light, 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4} Press TEST CELL SUPPLY “A" 
switch-lght. 


(5} Close HIGH PRESS SHUTOFF valve. 


. On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch-light. 


Resulé 


Light 7 on. 


HIGH PRESS FUEL COMPATIBLE and HY- ! 
DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR “B" gage inust indicate 
1,500 30 pst. ACTUATOR CLOSE port (C) 
pressurized. 


DYM must indleate an equivalent to 1.45 +0. 10 
gpra. TEMPERATURE iNDICATOR muat indi- 
cate 70° to 110° F. 


No surface wetting is alowable at ¢ither joint. | 


RIGH PRESS FUEL COMPATIBLE panel 
depreagur|zed. 


HYDRAULIC CONTROL panel doprossurized. 


PRESSURE MONITOR “5" gave must indicate 
ZOO. 


SUPPLY PRESSURE gage indicates zero. 


CLOSE light on and OPEN light off. 
CLOSE light on and OPEN Might alf. 
OPEN light on und CLOSE light off. 
VENT light on and SUPPLY Aight off. 


None. 


Light 7 off. 
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Section KI 
Paragraph 13-27 


R-3896-3 
Volume iL 


Procedure Result 
q. Remove oxidizer valve from test setup. None, 
CAUTION 


Cure must be exeruised when removing hydraulte lines fram 
the actuator to prevent contamination of the oxidizer section of 


the valve, 


r, lf oxidizer valve testing is terminated, 
install protecuve closures a8 outlined in para- 
graph 13-2, and seeure equipiment as outlined 
in paragraph 13-33. 


13-27, CRYOGENIC LEAK-TEST, 


a. Make sure that Coniponents Test Console 
G314L and oxidizer valve are prepared for use 
as outlined in paragraph 14-12, 


b, Prepare Cryogu.ie Supply Unit C3146 for 
use a5 outlined in R-3898-5, but completely f111 
tank with liquid nitrogen, 
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Figure 13-16. Oxidizer Valve Piston Bleed Hole Ambient Hydraulic Flow-Test Setup 


13-50 Change No, 20 - 19 May 1971 


R-98986-3 Section ATI 
Volune Ii 
Procedure Result 
ec. Carnect oxidizer valve to console and None, 


eryozeuic supply unit (figure 13-17). Position 
pressure gage (installed on cryogenic supply 
unit) go it can be monitored through test cell 
window. Install relief valves used in Nquid 
nitrozen lincs vith sufficient Jine length s. that 
valve does not come ia contack with Uquid nitre- 
gen. Close eryogenic hind valves. Attach 
couper-constantan thermovouple adjacent ta 
OXID BLEED port (¥), 


CAUTION 


During all euld-tests, hydraulic flow through the actuator must be 
maiatained, to prevent freezing of O-rings. 


d, Using HYDRAULIC CONTROL panel, per- 
fori the following: 
(1) Close HIGH PRESS SHUTOFF and MED 
PRESS SUUTOFE yaives. 


{2} Press tiST CELL SUPPLY "A" switra- 
light. 

(3) Peess HYDRAULIC SYSTEM BYPASS 
Awiteh~ight, 

i4} Press HYDRAULIC SYSTEM SUPPLY 
ewite li-lght, 


ve, Slowly apply facility hydraulic supply pres- 
sure until SUPPLY PREESURZ page indicates 
2,009 450 psi. 

f. On HIGH PRESS PUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 
1,899 +200 psi. 

mw On HYDRAULIC COMTHROL panel, rlewly 
open HIGH PRESS SEHUTOFF vaive until PRES- 
SURE MONITOR "B" gage indicates 1,500 230 
psi. 

gA. Check for surface wetting at cylindor-to- 
cylinder-head Joint and at cylinder-heod-to-cap 
joint. 


h. On ELECTRICAL CONTROL panel, per- 
form the lollowing: 


(i) Turn VOLTS meter RANGE SELECT 
giwitch to D (u-3@). 


(2) Preas TEST SELECT 1 switeh-light. 


(3) ‘Turn MILLIAM PERES ineter RANGE 
SELECT switch to C (D-50), 


None. 


SUPPLY light on and VENT light off. 
CLOSE light on and OPEN light off. 


OPEN light on end CLOSH light off. 


SUPPLY PRESSURE gaye must indicate 
2,000 +50 psi, 


HIGH PRESS Fuh COMPATIBLE and HY¥- 
DRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR "13" gage ravet indicate 
1,500 230 pai. ACTUATOR CLOSE port (C) 
pressurized. : 


ho surface wettlig 18 allowable al either joint. | 


VOLTS meter must indicate 24 20.4 volts, 


MILUIAMPLRES meter must not excead 50 
millianperes. Light £ on. 


With oxidizer yalye closed, MILLIAMPERES 
meter inust Indicate 9.8 40.2 nilliiamperes. 


Change No, 12-16 July 1968 13-81 


Section XIII 


re 


ah Od CR NA 


 cmmpaeensenamamnianmenl 


i 
Oty 
eel cerecate athe ot dia ach = oaamrananciratthtchacficinaeoan dn 
HY 
OVTLET “a” 
LEneNn 


VALVE PORTS 


mEeOUnyrcaintToiDs 


JHLET 

OVTLET 
ACTUATOR C LOKE 
AC TUA TON 0°17: 
PRESS IN 

PRESS (7'F 

OXIG DRAIN 

Oxi Vent 

FUEL PRAT 
FURL RANT 
SHAFT pA 
OXAID BLECO 
PURGE HECK VALVE 


Gi PLUGarD 
Koneeed HY CRAGLIC SYSTEM 


(it ox Zen CLEAN aYsTeM 
CIT FUEL, COMPATIBLE SYSTEM . 


13-52 


Se) | | oe 


2 
QUILT § 


IN 
RFtUHS 


R-3886-3 
Volume 1 


TEST CELL i 


0-1000 PRIG 
PNEY 
MON INLET H 


WCHdITY 1A 


i — 
UTILITW AB 


i 

= ESE: - UTILITY 

a OUTLPTA 
c | eel AAAs i nYORAL, Infe 


OUTLET "5S" 


Bes 
SEE RAGS Lic 
OUTLET “as 


INSTRUMENT 
CABLE BBSZ1AS-2 s 


samara J 
HYD Mo 

ites ESS MON . 
“p" ISLET i 


<a Nee y ete Md warwy Mie ieee 


RF. RN INLET i 


(J cavocirte tann valve 10-9021038 [$] negrnucTOR nD413. 1910- veao 
FI LEMPER ATURE POTENTIOMETEN {LEEHS gy PNELMATRD RELIEF VALVE (-002!037-19 
NORTHRUP $6991 AND COPPRE-CONSTANTAN 2 
THYARMOCOUPLE,OR EGULY ALENT PNEUMATIC REINER VALVE (9. 9071997-20 


F3} HYDRAULKS REFER VALVE 12-S026S0T-8 Py) Pieesayme Gace 19. 5071999-4 


Fi.3.2.4@ 


Figure 19-17, Oxldizer Valye Cryogenic Leak-Test Setup 
Chauge No, 13 - 16 July 106u 


R- 3896-3 Section Xi 


Volume II Paragraphs 13-28 to 13-29 
Procedure Result 
19-28. Poppet Skirt Seal and Nose Scat aud Rod Botta Lip Seal Leak-Test During Chill-Down. 
WARNING 


Valves on UTILITY XQ. 1 pane! must be closed, If valves are left 
open, liquid nitrogen can flow through utility panel. Liquid aitro- 
gen will freeze human tissue upon contact, casing seriots injury. 


a. Open eryagenic hand valve at OXID BLEED None, 
port (W). 


b, On FLOW/A P MONITOR panel, open None, 
TEST CELL MONITOR PRESSURE page 
SHUTOFPF valve. 


ec. Using LN, TANK PRESSURE panel, upply 
pressure to cryogenic Supply unit as follows. 


{i) Adjust PRESSURE REGULATOR until LN, TANK. PRESSURE panel preasurized, 
REG SUPPLY PRESS cage indicates 50 +10 psi, 


NGTE 


Pressure may be Increased to 140 +16 psig niaxi:mum to decrease 
chill-dewn time. Pressure must be reduced te specified value prjor 
to nieaguring for leakare in steps f and #. 


(2) Open and control pressure to cryogenic TEST CELL MOMITOR PRESSURE page must 
supply unit with SIUTOFF valve wilil TEST indicate 30 +10 psi. Liquid nitrogen supplicd 
CELL MONITOR PRESSURE gage indicates a0 to INLET pot {A), and oxidizer valve starts 
+10 pat, to chill. 

d, Turn on TEMPERATURE POTENTI- TEMPERATURE PCTENTIOMETER tndicates 
OMETER. temperature of valve, 


©, Maintain liquid nitrogen flow through GXID Oxidizer yaive continues to chill, 
BLEED port (Ww), 


f, Qpen UTILITY NO. 1 valve 1D; then mear- Maxjmum allowable leakage past poppet skirt 
ure [eakage from OUTLET port (B} at outlet sea] and nuse seal is 600 scim., 
iD. 

gf. Open UTILITY NG. t valve Fa: then meas~ Maximum aliowahle leakage past rad bottom 
ure leakage fram OXID VENT port (L) at outket lip seal is 25 scim. 
1B, 

h. Close UTILITY NO. 1 valves Hand C. None. 


13-29. Poppet Skirt Seal and Nose Seal, Red Bottom Lip Seal, and Purgs Check Valve Gate Seal 
Low-Vempecature Leak-Test, 


a. On LNg TANK PRESSURE panel, contre} TEST CELL MONITOR PRESSURE gage must 
pressure to ¢ryogente supply unik withSHUTOR EF iidicate 3042 psi. Liquid nitrogen supplied to 
valve until FEST CELL MONITOR PRESSURE INLET port (A). 
gnge heclicates 30 +2 psi, 

b. Maintain a temperslure of -240° 420° F TEMPERATURE POTENTIOMETER must | 
at OXID BLEED port (Wlas indicated on TEM- indigate -240° 420° F, 

PERATURE POTENIOMETER. (loge cryogenic j 


hand yaive al OXIN BLEED pert |W), as re- 
quired, to maintain specified temperature. 
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Section XIII 


R-3696-3 


Yolume Il 


Procedure 


«. Open UTILITY NO. 1 valve DB; then meas- 
ure leakage from OUTLET port (B) at outlet 1D, 


d. Open UTILITY NO. 1 valve B; then meas-~ 
ure leakage from OXID VENT port (L} at outl+t 
1B. 


e, Close UTILITY NO. 1 valves Band DO, 


J. Cloge cryogenic hand valve at OXID BLEED 


port {W). 


x. Using LN, TANK PRESSURE panel, in- 
crease pressuré tu cryoxenic supply unit as 
follows: 


{i} Close SHUTOFF yxalve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1,000 
2100 pat. 


(3) Gpen and control pressure to cryogenic 
supply unil with SHUTOFF vatve until TEST 
CELL MONITOR PRESSURE gage indivater 750 
#10 pst. 


h. Repest steps ¢ through e. 


i. On LNg TANK PRESSURE panel, close 
SHUTOFF valve and open VENT valve. 


j. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-light; then 
press TEST CELI SUPPLY "B'" switch-light. 


k. QGpen eryaxenic inad valves af OUTLET 
port (B) and OXJD) LEED port (W}. 


i, On LNy TANK PRESSURE panel. open and 
control pressure to cryogenic supply unit with 
SHUTOFF valve until] TRST CELL MONITOR 
PRESSURE gage indicates 30 210 psi. 


§ om. Maintain liquid nitrogen flow through 
OUTLET puct (13) and OXID ULEED port (W} 

| untit TEMPERATURE POTENTIOMETER 
indicates ~240° 420° F, 


n. Close cryogenic hand valves at OUTLET 
port (B} and OXiD BLEED port (W), 


19-64 Change No, 13 + 16 Juiy 1960 


Result 


Maximum allowable leakage past poppet skirt 
seal and nose seal is §00 scim. 


Maximum allowable leakage past rod bottom lip 
seal is 50 scim. 


None. 


Liquid nitrogen flow staps. 


None, 


LNz TANK PRESSUIE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
{udicate 750 +15 psi, INLET port (A) pres- 
surized,. TEMPERATURE POTENTIOMETER 
must indicate -240° 120° F, 


Same resuits ag steps c through e. 


TEST CELL MONITOR PRESSURE gage must 
indicate zera. 


ACTUATOR CLOSE port (C} depressurized and 
TEST CELL SUPPLY “A" VENT light on. 
ACTUATOR OPEN port (D) pressurized, oxi- 
dizer valve opens, and TEST CELL SUPPLY 
“B" light on, MILLIAMPERES imcter must 
indicate 3.8 40.1 milliamperes. 


None, 


TEST CELL MONITOR PRESSURE gage must 
incicate JOalO psi. Liquid nitrogen supplied 
to INLET port (A). 


TEMPERATURE POTENTIOMETER must indl- 
cate -240° 420° F, 


Liquid nitrogen Clow staps. 


R-3896-3 
Yolume Il 


Procedure 
o On Ng TANK PRESSURE panel, open 
and control pressure to cryogenic supply unit 
with SHUTOFF valve until TEST CELL MONI- 
TOR PRESSURE gage iudicates 750 215 psi. 


p. Open UTILITY NO, 1 vatve GC, then meas- 
ure leakage from PURGE CHECK YALVE pori 
{Y) at auilet 1¢. 


q- Close UTILITY NO. 1 valve C. 


*. Using LN» TANK PRESSURE panel. reduce 


pressure fo cryopenic supply unit as follows: 


{1} Close SHUTOFF valve and open VENT 
yalve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS wage indicates zero. 


s Open cryogenic hand valves at OUTLET 
port (B} and OXID BLEED purt (W). 


t. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "B" switch-light: then 
press TEST CELL SUPPLY "A" switeh-light. 


Section XI{1 
Paragraph 13-30 


TEST CELL MONITOR PRESSURE gage must 
Indicate 750 115 psi and INLET port (A) pres- 
surized. TEMPERATURE FOTENTIOMETER § 
must indicate -240° 120° F, 


Maximum allowable leakage past purge check 
valve gate seal ig 30 scim. 


None. 


Cryogenic supply unit and INLET port (A) de- 
pressurized. TEST CELL MONITOR PRESSURE 
tage must indicate zere, 


LNy TANK PRESSURE panel depressurized. 
None, 


ACTUATOR OPEN port (D) depressurized and 
TEST CELL SUPPLY "B" VENT light on. 
ACTUATOR CLOSE purt {€C) pressurized, oxi- 
dizer valve clases, and TEST CELL SUPPLY 
“A” SUPPLY light on. MILLIAMPERES meter 
must indicate 9.8 10.2 milliamperes. 


13-36. Rod Middle Lip Seat Jiow-Temperalure Leak-Test. 


a, Open cryovenie hand valve at OXID VENT 
port (L). 


b. Usiug LN»g TANK PRESSURE panel. apply 
pressure to cryogenic supply unit as fallaws: 


{1} Cluse VENT valve. 


(2) Adjust PRESSURE REGULATOK unti 
REG SUPPLY PRESS gaye indicates 50 +10 psi. 


(3) Open and contral pressure lo eryogenic 
supply unit with SHUTOFF valve until TEST 
CELI MONITOR PRESSURE gage indicates 10 
12 psi. 


c. Maintain liquid nitrogen flow through 
OXW BLEED port (W) until TEMPERATURE 
POTENTIOMETER indicates -240° 420? F, 


None. 


None. 


J.Ng TANK PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE cage must 
indieate 1042 psi. Liquid nitrogen supplied to 
INLET port (A) and OXID VENT part (L). 


TEMPERATURE POTENTIOMETER must 
indicate -240° 120° F, 
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Volume Ii 


Procedure 


da. Close eryogenic hand valve at OXID 
BLEED port (i). 


e. Open UTILITY NO. 1 valve A; then meas- 
ure leakage from OXID DRAIN port (G) at outlet 
LA. 


f. Close UTILITY NO. 1 valve A. 


g. Using LN2g TANK PRESSURE panel, in- 
creaae pressure to cryogenic supply unit as 
follows: 


(1) Close SHUTOPF valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 700 +100 
psi. 


(4) Gpen and control pressure to ceryopenic 
supply unit with SHUTOFF valve until TEST 
CELL MONITOR PRESSURE gaue indicates 500 
110 psi. 


h, Repeat steps e andt. 


i, Using LNa TANK PRESSURE panel, re- 
duce pressure lo cryvgenic supply unit as 
fallows: 


{1} Close SHUTOFF valve and opon VENT 
valve. 


{2} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


j. Open eryupenic hind valve at OXID BLEED 
part (W). 


13-56 Change No, 13 - 16 July (964 


Result 


Liquid nitrogen flow stops, 


Maximum allowable leakage past rod middie lip 
geal is 25 acim. 


None, 


Pressure to cryogenic supply unit shut off. 


LNa TANK PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 500 310 psi. INLET port (A) and OXID 
VENT port (L) pressurized. TEMPERATURE 
POTENTIOMETER must indicate -240° 120° F, 


Same results as sleps e and f. 


Cryogenic supply unit, INLET port (A), anil 
OXI VENT port (.} depressurized. TEST 
CEL MONITOR PRESSURE yage niust indicate 
Zero, 


LN g TANK PRESSURE pane} depressurized. 


None. 


R-3B96-3 
Vo.ume IT 


Procedure 


8ection XITI 
Paragraph 13-31 


Result 


13-31. Rod Bottom Lip Seal ancl Rod MidWe Lip Seal Low-Temperature Leak-Test, 


a. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-lighl; then 
press TEST CELL SUPPLY ''B" swiich=light. 


bh, Using LN, TANK PRESSURE panel, apply 
pressure to eryogenie suppty Unit as Fallows: 


(1) Close VENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 60 +10 yyi. 


(3) Open and control pressure tu cryogenic 
supply unit with SHUTOFF yvaive until TEST 
CELL MONITOR PRESSURE sage indicates 
30 +2 psi. 


e, Maintain liquid nitrogen flow through 
OXID BLEED port (W) until TEMPERATURE 
POTENTIOMETER indinates -220° 220° F. 


@, Close cryovenic hand valve at OUTLET 
port (B) and OXID BLIED port (W). 


c, Open UTILITY NO, 1 valve B: then 
measure leakage frum OXID VENT port ‘L) 
xt outiet 1B. 

f, Close UTILITY NO. 1 valve B. 


g. Open cryogenle hand valve at OXID VENT 
port {L), 


h. Open UTILITY NO. 1 valve A; then 
measury leakage from OXI DRAIN pert (6) 
Bt outlet 1A, 

1, Clouse UTILITY NO. | valve A. 


J. Close cryugenic hand valve at OXID VENT 
port (1), 


k. Using LN, TANK PRESSURE panel, 
Increase presaifre to cryugenic supply unit 
as follows: 


(1} Close BHUTOFF VALVE, 


ACTUATOR CLOSE port (C) depressurized 

and TEST CELL SUPPLY "A" VENT Light 

on, ACTUATOR OPEN port (D) pressurized, 
oxidizer valve opens, anc TES tb CRIT. SUPPLY 
“B" SUPPLY light on, MILLIAMPERES meter 
must indivate 5,8 +0,1 milbaniperes, 


’ 


None. 


LN, TANK PRESSURE panel pressurized. 


2 


TEST CELL MONITOR PRESSURE wage mast 
indicate $30 +2rs1, INLET port (A) pres- 
surized, 


TEMPERATURE POTENTIOMETER raust 
indicate - 240° +20° F. 


Liquiti nitrogen fiow stops. 


Maximum allowable leakage past rod bottom 
Jip seal is 50 scim. 


None. 


OXNG VENT PORT (L) pressurized. 


Maximuin allowable leakage past rod middle 
Hp seal is 25 scim, 


None, 


None, 


Pressure to cryogenic supaly unit phut aff, 
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Section XIII 
Paragraph 13-32 


Procedure 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1,000 
+100 pst. 


43) Open ane control pressure to cryogenle 
supply unit with SHUTOFF valye until LEST 
— CELL MONITOR PRESSURE gage indicates 
760 +15 psi. 


1, Repeat steps e through 1. 


m. Using LN, TANK PRESSURE paicl, 
reduce pressure to cryoyenic supply unit as 
follaws: 


(t) Close SHUTOFF valve and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates zero, 


nm, Onen cryogenic hand valves at OUTLET 
port {B) and OX1D BLEED port (W}. 


o. Turn off TEMPERATURE POTENTIOM- 
ETER. 


13«32. Rod Top O-Ring Leak-Test. 


a, Remoye plugs from FUEL DRAIN ports 
{N) and (R). 


b. Check for fluid leakage al FUEL DRAIN 
ports (N) and (R). 


c¢, On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "B" switen-light; then 
press TEST CELL SUPPLY "A" switeo-fight, 


d, Allow oxidizer valve lo return ta ambient 
temperaturc before proceeding. 


ea, On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gue indicates zero, 
then open SHUTOFF and VENT valves. 


f. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valye. 


13-58 Change No. 13-16 July 1968 
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Volume If 


Result 


LN, ‘TANK PRESSURE panel pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indicate 750 215 psi, INLET port (A) pres- 
surized. TEMPERATURE POTENTIOMETER 
must indicate -340° +2a° FB, 


Same resulis as steps ¢ through 1. 


Cryopenic supply unil, INLET port (A), and 
OXID VENT port (1 depressurized. TEST 
CELL MONITOR PRESSURE gage must 
indicate zero. 


LNo ‘TANK PRESSURE panel depressurized. 
None, 


None. 


Noe, 


No fluid leakage past rod top O-ring ks 
allowable. 


ACTUATOR OPEN port (D) depressurjzed 
and TEST CELL SUPPLY "B" VENT light on, 
ACTUATOR CLOSE port (C) pressurized, 
vxidizer valve closes, and TES’ CELL SUPPLY 
"AY SUPPLY Hyghl on, MILLIAMPERES meter 
must Indicate 9.4 10. 2 intlliampercs. 


None. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 


HYDRAULIC CONTROL panel depressurized. 


R-3B96+3 Section XIII 


Volume Paragraphs 13-33 to 13-34 
Procedure Result 
g. On HYD MED PRESS MONITOR. panel, PRESSURE MONITOR "'B"” gage must indicate 
open PRESSURE MONITOR "'B"' shutoff valve zero, 
until gage indicates zero; then clase valve. 
h. Reduce factlity hydraulic supply pres- SUPPLY PRESSURE gage indicates zero, 
sure to zero. 
i. Using HYDRAULIC CONTROL panel, 
perform the following: 
(1) Close HIGH PRESS SHUTOFF valve, None, 


(2) Press TEST CELL SUPPLY "A" switch VENT Hght on and SUPPLY light off. 
light. 


{3) Press HYDRAULIC SYSTEM SUPPLY CLOSE light on and OPEN Hight off. 
switch=light. 
(4) Press RYDRAULIC SYSTEM By PASS OPEN light on and CLOSE light off. 
switch-light, 
j. Remove oxidizer valve from test setup, None, 
WARNING 


Care must be exercised when removing hydraulic Hines frou, 
actualor ta prevent contaniination of oxidizer section af yalve 
Contaminated oaidizer valves us din an oxidizer system can 
eause an explosion, resulting in seriuus jury to personnel 
and damage to equipment. 


k. Install protective closures. Refer to Noue, 
paragraph 13-2, 


1. Secure equipment as outlined in paragraph None. 
13-33%. 
13-93, SECURING TEST EQUIPMENT. d. On MED PRESS FUET. COMPATIBLE 


pane), open SHUTOFF and VENT valves; then 
13-34, After oxidizer valve testing is completed adjust PRESSURE REGULATOR to vent trapped 
and valve is removed [rom tcst Selup, secure pressure, 
equipment as follows: 
e. Close all shutulf valves, regulators, and 
a, Reduce facility gaseous nltrogen and utility valves, 
helium pressure to zero, 
f. Ensure that ail pressure gages {adicate 
b. On PNEY SOURCE CONTROL pancl, zero; then close all yent valves, 
close gascous nitrogen SHUTOFT valve. 
g. Cap utility panel and test cels panel out- 


ec. On SYSTEM SUPPLY panel, close TO Jets and connectors, 
FUEL COMPATIBLE SYS sinitoff vaive and 
TO LNg PRESS PANEL shutoff valve; then apen h. Turn digital voltmeter power ff, 


§YS VENT valve. 
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Section XIU 
Paragraphs 13-35 to 13-46 


{. On HYDRAULIC CONTROL panel, press 
switeh-lights so that HYDRAULIC SYSTEM 
BYPASS light indicates OPEN and remaintag 
lights indicate CLOSE er VENT. 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that ali ights 
are off; then press POWER ON awitch-light. 


k. Tura DC POWER SUPPLY off. 


J. On POWER DISTRIBUTION panei, pull 
out circuit breakers, 


m. On Cryogsnic Supply Unit Gil4é, ensure 
that LNg SUPPLY and TANK LP SHUTOFF 
valves are closed and that LN, VENT yaive is 
open. 


13-35. QOXIDIZER VALVE POSITION TRANS- 
DUCERS 408059 AND 404059- 11. 


13-36. The following procedures contain dis- 
assembling, cleaning, ingpacting and repairing, 
assembling, and testing information required 
to maintatn the oxidizer valve position trans- 
ducer. 


13-37. DISASSEMBLING. 


23-38. Disassembling the transducer isiimited 
to the removal of screws (30, 35,498), washera 
(31, 39), lug (32), arm (36), and clamp (40). 
See figure 13-2 for parts and index numbers, 


NOTE 


If it ig necessary to remove arm (38) 
{rom resistor shaft on transducer 
408059-11, the arm may be heated 
to 120” F maximum in order to 
éasily remove screw (35) and arm. 


13-38. CLEANING. 


13-40. Hand-clean metallic parts for fuel 
service, and clean electrical connector uring 
electrical connector cleaning procedure in 
R-3896-3, Volumo I, 


42-41. INSPECTING AND REPAIRING. 


13-42. Inspect all parte of the transducer for 
general condition, cleanness, damape to threads, 
corrosion, distortion, nicks, burs. scratches, 
and bent electrical connector pina, Refer to 
R-3896-3, Yolume {, for general repair 
procedures. 
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13-43, ASSEMBLING, 


13-44, Assembling the transducer is limited to 
installing screws (30, 35, 99), washars (31, 49), 
lug (32), arm (86), and clamp (40), See figure 
13-3 for parts and index numbers, All parts 
must meet cleaning requirements as outlined 

in paragraph 13-38, 


a. Attach connector te transducer cover with J 
acrews (30), washers (31), and lug (32}. Torque 
ecrays to 2,0 to 2,4 in-lb, 


bh. Attach clamp (40) to wiring and secure it 
to transducer cover with screw (38) and washers J 
(39), Torque screw to 1.9 to 2.0 in-ib. 


c. Place arm (36) on shaft of resister (37) fi 
and secure arm with screw (35}. Torque screw 
io 4,8 ta 7.4 in-Jb above torque of locking 
feature. 


d. On transducer 408059-11, attach arm (36) 
and serew (35) lu shaft of resister (37) as follows:J 


WARNING 


The following procedure uses methyl- 
elhyl-ketone, which is flammable and 
must not he used near heat, sparks, 
or open flame, Inhalation of its 
yapur or prolonged contact with the 
liquid can cause serloug injury. 


(4) Clean orm and screw wilh methyl-ethyl- 
ketone (Federal Specification TT-M-261}, 


(2) Apply a coat of lacking compeund 
primer (MIL-8- 22473), grade N, to threads 
of arm and screw, Allow primer lo dry. 


(3) Place arm on shalt of resistor: than | 
apply locking compound (M{L-S-22473), grade 
AV, to threads of arm and screw, 


(4) Secure arm to shaft with screw, and 
torque screw to a,0 to 10.0 in-Ib, Wipe off 
excess locking comp sund; then allow parts to 
cure at 79° F for 24 hours minimum, 


13-45. TFSTING, 


13-46, This procedure outlines requirements 
for testing thé oxidizer valve position transducer, 


R-3896-3 
Volume li 


Section X01 
Paragraph 13-47 


18-47. RESISTANCE AND INSULATION RESISTANCE TEST. 


Procecure 

zw. Connect a multimeter between pins A 
and B of electrical connector; then rofate 
varlable resistor shaft until multimeter 
indicates 482375 ohms. 


b. Using multimeter, measure resistance 
ut electrics] connector ag follows: 


(1) Betwoen pins A and C, 
(2) Between pins Band C, 


ec, Using muitimeter and decade resistance 
box, Measure resistance belween pins D and E 
as follows: 


(1) Adjust decade reaslatance box for 0.5 
chm, and zero multimeter, 


(2) Cennect multimeter leads to decade 
resistance box terniungla, 


{3) Measure decade box resistance and 
note exact multimeter Indication for 0.5 ohm, 


(4) Measure resistance hetwaen pina D 
and E, 


d, Using megohmmeter, apply 500 +50 vile 
hetween plns E and F of electrical connector 
and measure tnsulation resistance, 


e. Connect mullimeter between pins B 
and C of electrical connector; than rotate 
yarlable resisior shaft until multimeter 
indicates 465 +180 chma, 


fF, Using multimeter, measure resistance 
between ping A and B, 


g Using multimeter and decade resistance 
box, measure resistanra hatween pins E and F 
as follows: 


(1) Adjust decade resistance box for 0.5 
ohm, and zero multimeter. 


Result 


Rasistance must be 482375 ohms, 


Resistance must be 2,000 4100 ohma. 


Resistance must be 2,120 +130 ohra, 


Nona, 
None. 
None. 
Resistance must not exceed 0.5 ohm, 


Resistance must be 100 megohms minimum, 


Resistance must be 465 +180 ohms, 


Resistance must be 2,135 +265 ohms, 


None, 
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Procedure 


(2) Connect multimeter leads to decade 
resistance box terminals, 


{3} Maasure decarle box resistunce and 
note exact multimeter indication for 0.5 ohm, 


{4) Measure resistanes between pins E 
and F, 


h. Using megolummetor, apply 500 150 vide 
between pins D anc EF of electrical ¢ snnector 
and measure insulation resistance, 


i, Temove transducer from test setup, 
Package and protect transducer as outlined 
in R-3096-3, Volume L 
13-48. CONTINUITY VERIFICATION TEST, 

a. Connect a muliimeter hetween pings A 
and B and rotate shaft until multimeter indicates 
482 +75 ohms; then using a multimeter, cont 
nuity lest open and closed switches. Hecord 
mu}timeler indication, 


b. Connect a nraltimeter between pins D 
and C and rotate shaft until multimeter (ndicates 
465 +180 ohms; then using a muitimeler, conti- 
nuity teal open and closed switches, Record 
multimeter indicatiou, 
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Result 


Nuné, 
None, 
Resistance musl not exceed 0.5 ohm. 


Resistance must be 100 meguhins niinimum, 


None, 


r 1 


This test is a preinstullation requirement only, 


Multimeter must indicate continuity between 
pins E and D and infinity between pins E and F. 


Multimeter must indicate tnfinlly between 
pins & and D and continuity between pins E 
and ¥, 


FUEL VALVE 405280, 408050, 408070, 


14-2, 


Part No, 


R-38596-3 
Volume II 


Section XIV 
Paragraphs 14-1 to 14-2 


SECTION XIV 


FUEL VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3t4i, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZGD PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


The foltowitng procedures contain the 
Sigagsembling, cleaning, inspecting and 


Nomenclature 


i+ T-5021003 
wee T-5026080 
vy? TaH034184 

* T-5034178 
ie? T-5037819 
bf T-5041507 
LF T-5047801 


,AT-5041 512 


it Ta~5 (iSunter Spring) 


or equivatant 


T~5041520 
or equivalent 
wf 2 8401595 
, Modei 630A 
* (Triplett Electrical 
Instrument Co), 
or equivaient 
+2 1432-T (General 
Radia Co}, or 
equivalent 
- ¢ Model 1620C 
(Freed 
‘Transformer Co}, 
or equivalent 


G3104 
G3141 


Vite 


G3143 


ee re Oe 


Retainer Wrench 
Pressure Test Fixture 
Spring Compressor 
Wrench 

Torque Wrench Adapter 
Fiow Test Fixture 
Calibration Standard 
Dimpliag Too} 

Pull Gage 


Positlon Indicator Gage 


Assembly Stand 
Multimeter 


Decade Resistance Bux 


Megohmmeter 


Pneumatic Flow Tester 


Components Test Console 


Components Adgpter Sat 


Figure 14-1, Test Equipment and Spectal Tools for Fuel Valve 
Figure 14-2 deleted. 


tee ee 


repairing, assembling, and testing infurmation 
required to maintain the fuel valve. See figure 
14-} for test equipment and special tools. 
Refer to R-3896-4 for protective closures. 


rs, 


a i A A 


Presaure- teste [uel valve. 
Compt ésses fuel valve spring during repair. 
Holds piston while torquing: nul, 
Torques piston guide holt. 
low-tests actuator piston during testing. 


Used with Flow Test Fixture T-5041507 ta check 
aceuracy ~f facility hydraulic Now measuring 
instruments, 


Deforms poppet seat retainer washer, which 
jocks retainer in place, 


Moasures pull force of sarlabje resistor shalt, 


Holds position indicator during testing. 


Ifolds fuel vajve during repair and checkout, 
Makes électrical measurements, 


Used with Triplett 630A for reststance tester. 


Makes inaulation resistance testa. 


Measures cdownsiream paeumatic leakage. 


Proyides gaseous nitragen and hydraulie fuel 
control for testing fuel valye, 


Provides hardware for fuel valve test setups. 
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Section XIV 
Paragrapha 14-3 to 14-19 


i4-3. DISASSEMBLING, 


14.4. Disassemble fuel valve, ag required, to 
accuinplish necessary repairg and/or replace- 
ment. See figure 14-3 for parts and index 
numbers. 


a. Install? fuel valve in assembly stand 
8101395 and secure. 


o. Remove plug (1, JA) and gasket (2, 2A); 
then remove retainer (6) using retainer wrench 
T~3021008. On valves 410919 and 410910-11, 
remove wagher (6A), 


c, Remove seat (7), O-ring (6), and retainer 
(9): then remove screw (4), washer (5), re- 
tainer (30), and seal (11). 


WARNING 

Voppat (1 i) is under spring-load. 

Care must be exercised while using 

spring compressor to remove pop~ 

pet. Spring load is relieved ag 

poppet is removed. 

da. Attach spring compressor T-5034154 to 

housing (43), remove nut (12) with wrench 
T-5O34179, and then remove washer (43), 


e, Remove the following parts in the sequence 
listed: 


(1) Poppet and closing spring parta (14 
thruugh 20). 


NOTE 


Ring (L6A} is on valves 410910 and 
420910-11 anly. 


(2} Valve (36) and gasket (37). 
(3} Screws (34) and washers (35). 
CAUTION 
Rotating position transducer more 
than 1/4-turn during removal can 


damage etectrical leads. 


(4) Position transducer (38 through 41) as 
al assembly, 
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(5) Guide assembly (2k through 26). 
NOTE 


Torquing ioni T-5037819 is used to 
remove bolt (21). 


{. Remove piston (29) from guide (23); then 
romove O-ring (27), retainer (28), and packings 
and retniners (30 through 33). On valyes 410010 
and 410910-11, remove bushing (274). 


¢. Remove bushing (43) from assembly stand 
8101505, then remove bolls (3) from housing 
(43), 


14-5, CLEANING, 
14-6. The fuel valve must be cleaned for fuel 
service. (Refer ta R-3896-3, Volume [, for 


elacning pracedures. } 


14-7. INSPECTING AND REPAIRING, 

14-8. Inspecting the tel vaive determines if 
the individual parts have been damaiod by znis- 
handiing or -veur. See figure 14-4 and inspect 
individual parts for general condition, cleanness, 
damage of threads, corrosion, distortion, nicks, 
burs, and scratches. Dimensional limits are 
listed in figure 14-5 and form the gulée for 
serviceability of paris. Minimum and maximum 
values are given which, when exceeded, require 
repair or replacement of the applicabie parts. 


14-3. ASSEMBLING. 


14-10. The assembly procedures for the fuel 
valve must be performed in the order Listed and 
all parts must meet cleaning requirements ag 
outlined in paragraph 14-5 The lubricants used 
in this proredure are specified in the procecaural 
stepa. Specified lubrication pracedures 
(methoda) are outlined in R-3896-3, Volume f. 
See figure 14-3 for parta and index numbers. 


a. install bolts (3) into hovaing (43). 
bolts to 80-100 in-Ib. 


Torque 


h. Place horsing {49} in asgernbly stand 
8101595 and secure. 


Pages 14-3 and 14-4 deleted. 
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Part Nuonber Nomenclature Use 
‘T-5033993 Retainers Wreneh lustalls fuct valve retainer mut. 
F-5021044 Assembly Jip floldts fuel valve during repair and checkout. 
T'- 5026080 Pressure Tesl Fixtuce Pressure-cvests fuel valve. 
T-8034154 Spring Compre or Compresses fuel valve spring during repair. 
T-GQd4478 Wrench ligids piston while Lorquing nut. 
r-5097619 Torquing Tool Torques piston puide bolt. 
resessoor®) Flow ‘feat Fixtute Flow-tests actuator piston during gesemaly. 
-504¢7801") Calibration Standard Used with Flow Test Fixture 1-5041507 to 


p-5041512) 


L-5 (Huater Spring} 
or equivalent@) 


T-5041520 


or etuivalent™ 
“91091595 
3104) 
aaigy ®) 
antag) 


fad Ttem not itlistrate 


Figure 14-1 


Part Number 


RX20040- 11 
RX20660- aa 
R¥20660-57 
RX20660-€5 
RX20730 
RK3YS-10006 


oe ee. 


cherk accuracy of facility hydraulic Clow 
measuring instruments, 


Pimpling Tool Deforms poppet scat retainer washer, which 
locks retainer in place. 

Pall Gage Measures pull furee of variable resistor 
shaft. 

Position Indicator Gage Holds position indicator during testing, 

Assembly Stand Holds fuel valve ami assembly jig durhng 
repair and cheeknut, 

Paewmatic Flow Tester Measures downstream pnewumaric leakage . 

Components ‘Test Console Provides vaseous nitrogen and hydeaulic 


fuek control fov testing fuel valve, 


Components Adapter Set Provides hardware for fuel valve test selups. 


d. 


. Test Equipment and Special Toots for Fuel Valve (Sheet 3 of 3} 


Nomenclature Use 
Corer Fuel inlet port (F) and fuel ontiet port (F) 
Plate Puxge pert (1) 
Plate Actuatur clogy port (B) 
Plate Actuator open port (4) 
Plate Indicator port (C) 
Closure Indicalor shaft 


A A A RAR Pl 


Figure 14-2, Prateciive Covers and Closures for “uel Valye 
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14-3. DISASSEMBLING. 


14-4. Disngsemble fuel vatve. as required. ta 
acecvinplish necessary repairs aud/or rep" ee- 
ment, See figure 14-3 for parts and index 
auhbers, 


a. Place [uel valve inte assembly jit 
7.§621044; then inytall fuel valve and assembly 
jig in assembly stand 8101595 and secure. 


b. Remove plug (1, tA) and pasket (2. 24); 
then rempye eclainer (6) using relainer weench 
7-5021008. On valves 410910 und 410910-11, 
remove washer (6A), 


¢, uwemove seut (7), O-ring (8h ancl retainer 
(9): then remove serew (4), washer (4), re- 
tunnery (10), and seal (EL). 


WAR NENG 


Poppet (1441s under spring-luad 
Care must be eserrised while vein 
spring, commvessor do remove pop- 
pet. Spwing losd is relieved as 
puppet is remeved. 


d. Attach spring compressur 1'-50d4154 us 
howsitip (43}, remove nul (12) wilh wrench 
V-503G179. unct thea remfive washer (14). 


e. Remove the folowing parts in the sequence 
ised: 


ft} Poppet and closing spring parts (14 
through 20). 


NOTE 


Ring (6A) is on valves 490919 and 
4)0910-17 any. 


(2} Valve (36) and waaket (37), 
(3) Serews (94) aud washers (25), 
CAUTION 


Rotating position transducer more 
thin J/4-turn during removal ean 
amare erectrical beads. 


42) Position transducer (38 through 42} as 
an assetnbly. 


{5} Gulde assembly (21 through 26). 
NOTE 


Torquing tool T-5037919 {3 used to 
ramove bolt (21}. 
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i, Remove ptstan (29) from wuide (23), chon 
rene O-ring (27). retainer (28), and packuwesy 
and retainers (30 Unrouwh 33). On valves 110910 
wid 4100910-11. remeve bushing (27A), 


th. Reanove housing (43) from assembly stand 
8101595 and asgembly jig T-5021044: then re- 
move bolts (3) froin housing (49). 


14-5. CLEANING. 
14-6. ‘Phe fuel valve must be cleaned Lor fuel 
service. (Refer tu R- 3696-3, Volume [ior 


‘leaning procedures, ) 


14-9. INSPECTING ANT REPAIRING, 

14-8, Wispeeting the fuel valve determines if 
the jadividual parts have becn ueniaged by mis- 
handling or wer. See fisure $4-4 nnd ingpert 
indviducl piris for peneral condition. ¢lean- 
ness, damage ot threads. cozrcesion, distarlion, 
NCks. urs, and seratvhbes. Dimensional linits 
wre listed in figure @4$-5 and der the puide for 
seeyiceabiladly ot parts. Mintmuin and maxinam 
values are civen which, shen exareedad. roquire 
répair ov replacement of the applicable parts. 


14-9. 


14-10. ‘The assembly procedures for the fucl 
yatve niust be performed ia the order lated and 
alt parés shall mect cleaning requirements as 
outlined in paragraph 14-5. The lubricants 
used in this procedure are specified in the 
procedural ateps. SpecVied lubrication pra- 
codyrey (methods) are outlined in R-3698-3, 
Volume I, See figure 14-3 for parts and index 
numbers. 


&. Install bois (3) into housing (43), 
bolts to 80-100 in-lh. 


ASSEMBLING, 


Torque 


bh. Place housing (43) inta assembly jig 
1T-5021044: thon Install fuel valve and assembly 
jig in assembly stand $t01595 and secure. 


NPE 


Tejor to installing piston, muke sure 
pistod Weerhoje hydraulic flaw-test 
has been perforined,” Refer to para 
graph 14-42 for test procedure ami ~ 
use flow lest fixture T- 5041507. 


R-~3996-3 Sectim XT¥ 
Volume 1] 
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Fimwe 14-3. Fuel Vulve-- Exploded View (sheet 1 of 2) 
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Section ALY 


Pi elute) 
1A Pay!) 


2 Gasket) 
2A Casket 

3 elt 

4 Surew 

5 Washer 
G aseiatne), 
GA Washer'© 
vi Seat 

8 O-ring 

9 Retainer 
10 Itctainer 
11 Seal 

12 Nut 
13 Washer 


fa) On val ve 405280, 


R- 3896-3 
Yolume [I 


$A lnsert 


14 Poppet 
tS O-ving 
iG Rosie 
164 tins 
17 Washer 
id Washer 
iy Spring 
20 Washer 
21 Balt 

22 Washer 
23 Guide 
24 Guide 
25 O-ring 
26 O-ring 
at Q- ring 


aga Bushing? 38 Washer 
au Retainer Su Cover 
29) Piston 30 O-ring 
30 Pocking 40 Packiny, 
31 Retainer 4{ Itetaner 
BE Packing 42 Nameplate 
$e Retainer ABA Insert 
34 Gu rew 428 Insert 
35 Washer 12 Insert 
Ris] ¥alve lt 42D fuserd 
Ry Gasket\® 42E Insert 
$8 Nut 4aF lhisert 
SBA Washer 42G fasert 
38B Spring 42H Insert 
38C Pin 43 Fyiusiny, 
38D Housing 


th) On valves 408050, 408070, 408070-11, 410910. and 4109t0-11, 
{c) On valves 41uu1o and 410910-11. 


mE Oro aie terres Ri ree SP aN oP aha sce ED OP 


Part Name and 
latlex Number 


Retatuer (6) 


Seat (7) 
Guide (24) 


Retatner (10} 


Poppet (14) 


Ring (164) 

Washer (17) 
Washer (i) 
Washer (20) 


Spring (19) 


Figure 14-4. 
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Figure 14-3. Fuel Valve--Exploded View (Sheet 2 of 2) 


Inspectingr 


Damaged threads, 


Damaged or svorn lock ia 
pellet. 


Damaged sualing surface. 


Delerioruted or damaged 
anodic coatings. 


Damage to skirt surface. 


Damaged or missing 
inserts. 


Deteriorated or cumaged 
anodic coating. 


Damaged surface. 


Damaged surfaces, 


Compressed rating. 
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Repairing 


awed 


Refer to -3896-3, Volume 1, for thread 
repair, 


Replace. 

Replace. 

Replace anodke coating or irldite as outlined 
in R-3896-3, Volume L. 

Replace. 

Keplace inserts. 

Repiace anodic coating or iririte as outlined 
in R-3896-2, Yolume 17. 

Replace. 


Replace. 


Refer to ftpure 14-5. 


mee — SY 


Inspecting. anct Repairing Foe} Valve (Sheet 1 of 2) 


R-J8fc-$ 
Value Ik 


Part Name anc 
Tides Number 


Sectinn XIV 


Rapair tiny 


A A RR A A A A 


Guide (23) 


Bushing 227A) 
Piston (29} 


Valve (36) 


Position trans- 
ducer (34 through 
41} 


Bousing (43) 


Inspecting and Repaizing Fuel Valve (Sheet 2 of 2) 


A Pr a 


Part Name and 
Index Number 


Peppet (4) 


Washer (17) 


Figure 14-4. 


Damiuped sealing sur{hees. 


Detertorated or damaped 
anudig cotta. 


Hole diameter. 
Damaged Mating, surface. 
Damapew extertor surface, 


Damiu,ed threads. 


Verify that hydraulic Wow 
the gugh bleed holes is 1.45 
sO 10 ¢epm. (Refer te par- 
ipraph 14-22.) 


Damien Grcads, spring, 
ar seal 


b iclenge of O-ring particles 
{black particies) along shaft. 


Rent shall. 
Damaged sealing surfaccs. 
Damaged ov missing inserts. 


Darnaged threads. 


Deteriorated or damaged 
anodic coating. 


Dimension 


Skirt autside ciameter. 
Inside Wunmeler for piston 
red (29), 


Outside diameter for 
ralainer (10), 


Skirt groove diameler 
for ving {164} 


Replace. 


Replace anodic coaling ar lridite as outlined 
in R-Y896-3, Vulume [, 


Refer to fipure 14-5, 
Replace, 
Replace, 


Refer tu R-3898-3, Volume J, for thread 
repair. 


Remove ohutruction or t eplace. 


Replace. 
Assign indicate far wyerhaul. 


Assign indicator for overbaul. 
Replace, 
Replace inserts. 


Refer tu R-3896-3, Volume I for thread 
repair. 


Repkace anedic coating ur iricdite ag gutlined 
in H-3896..3, Volume |. 


Mintniuin Maxine 
(laches excepl as noted} 


1m aere ema er emer 


5.496 ay 5.494 3 
5. 490? 5, dug" 
0.75.0 0, 1476 
3.371 3.373 
5.25040! 5.20309) 


Surfaces to be parallel to each 


other within 0.005 iach. 


Gi) On valves 405280, 408050, 408070, and 408070-11, 


Figure 14-5. 


(b} On valves 4109£0 and 410910-21, 


eel 


i NE SA 


Dimensianal Limits for Fuel Valve (Sheel t of 2) 


Change Ny. id - 8 Janwary 1969 14.4 


Section XTV 


R-3596- 3 


Volume IT 


Parl Name and 
Index Number 


Spring {19} 
Cinicde (29} 


Compress to 4, $46 inehrs, 
Vole diameter fur piston 
rod (29). 

Outside diameter for 
popped (14). 


Piston (29) 


Outside dhameter for puide (23), 
Hole diameter for pistun rod 9). 


Oulside deumeter surface fox 
guticle (23) tu be straight 
wilhin @ ODOS inch, 


inside diameter fay bushing 
{ATA}, 


Housing (438) 
Inside chameter for seat (7), 


Jugide cliameter for poppet (14). 


Tarmac mn  eementthdhadinandiachadaantinadhentenmnentammamaaanaaaametaimene temasuneeehemmuieeeaenanend 


Mininrin Maximum 
(liches oxecpt as noted) 

64,5 lh $4.5 ib 
1.0625 t.U635 
U. 7500 M1, 7568 
1,061 1,062 
1, 0625 (it) 1, 063548) 
1. 069(b) 1,071) 
1. 18794} 1, 16nath) 
5, 4apthh 5, 493th) 
5,502 §. 505 
§.625 5.627 


(a) On valecs 405280, 408050, 408070, and JOHOT0- 11, 


(by) Gu valves 410010 and 4109 f0-12, 


Figure 14-5, 


2. Lubricate {Method 1.) packing (32) with 
V§1281 grease (Now Corning Corp): then insert 
packing and retainers (33) into groove af 
piston (29), 


ad. Lebricate (Method 1) packing (30) with 
VYS128L grease (Dow Corning Corp); then in- 
stall packing and retainers (31) on piston (29}. 


i e. Lubricate (Method 1) O-ring (27) with 

F81281 grease (Dow Corning Corp); then in- 
sert O-ring and retainers (23) into groove of 
guide (23), On vatves 410970 and 4£0910-11, 
insert bushing (27A} into guide (23). 


f. Carefully slide piston (29) into guide (23) 
until piston contacts botlom of puide. 


#. Lubricate (Method 7) O-ring (25) with 
jubricant grease RBO146-012 (Rocketdyne); then 
install G-ring aad guide (24) into guide (23). 


hs Gubrieate (Method 7) Q-ring (26) with 
lubricant grease RAOL40-012 Mocketlyne): 
thon tngect O-ring in housing (43). 
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Diensienal Limits fur Fach Valve (Sheet 2 of 2) 


a 


hA, Apply a thin coat af FS1281 grease (Dow 
Corning Corp) to area wsicde surface of housing 
(44) that makes cantnet with poppe. O-ring (15). 


i. Install guide (23) and piston (29) into hous- 
ing (43). Make suve guide (24) is alined with 
drillect passage in housing (43). 


}. Secure guide (23) ta housing {43} with bolts 
{21) and wagherg (22). Torque bolts to 315-485 
in-ib using tarquing tool T-5037B19, 


k. Lubricate (Methos J) O-ring (88) with 
lubricant grease RBO140-012 (Rocketdyne): then 
insta)l O-ring on position transducer, 


CAUTION 


‘The spring must be held firmly. if 
the position transducer is allowed 
to snup open under upring [orce, 
damage to the slider block fastener 
in the variable resistor will result. 


kA. Check pusition transducer shaft for 
adequate lubrication, Uf lubricant on shalt is 
not yigible, apply a thin flm of FS129% grease 
(How Corning Corp) with a lint-free swab in- 
gerted belween voile of spring. If neccasary, 
compress spring to gain access to shaft, 
Excess lubricant un shaft ls acceptable. 


R-98596-.] 
Volume iI 


1. Lubriente (Method J) packing (40) with 
lubricant grease RBUL4U-012 (Rocketdyne: 
then tustall packing and retainers (41) on 
position transducer. 


1A, Make sure spring i3 centered in washer 
on endl of sheft. 


CAUTION 


Rotating the positton transducer more 
than 1/4 turn during instellation can 
damage the electrical leads, 


m. Carcfuily slide position transducer inta 
hous'ng (43) until flange on cover ($8F) contacts 
surface of housing. 


mA. Prior to seenring position transducer 
to housing (43), check that spring (241) ig not 
binding by measuring distance cove: (3A E) 
yptings out away from valve housing (43). Dis- 
tance must not execed 0. 300 inch. 


n. Secure position transducer to housiny [43} 
with serews (34) and washers (34). Torque 
screws to 60-70 in-ib. 


na. Check that position transducer is fully 
extended into valve piston and indicates valve 
is in closed position as follows: 


{1} Measure resistance between pins A 
andC, Resistance must tre 2,000 4100 ahms. 


(2) Mensure resistance between pins B 
and (. Resistance inust be 2,095 7325 ohme. 


(3} Measure resistance between ping D 
anu KH. Resislancey must Hot exceed 0.5 olkm. 


¢, Jubvicate (Method J} gasket (37) with 
FS128t grease (Dow Corning Corp); then 
install gasket on yalve (36), 


p- Install valve (36) iato cover (38F), 
Torque valve to 40-65 in~ib. 


Change No. 19 - 10 Septercber 1970 


Section XIV 


14-8A/14-8B 


R-3896-4 
Volume It 


q. Ingtall washer (20) and spring (19) on 
guide (23); then install washers (18, 17). 


r. Lubricale (Methad L) O-ring (15) with 
FS1281 grease (Dow Corning Corp): then install 
O-ring and retainers (16) 94 poppet (14). On 
valves 410910 and 410910-11, inslall cing 
(16A} on poppet (14). 


s. Carefully slide poppet (14) into houging 
(43). 


t. Compress spring (19) with spring com- 
pressor T-5034154; then inatall washer (19) and 
nut (12) on atem of platen (29). Make sure nut 
has full thread engagement on atem of pistan: 
then semove spring Compressor T-034154, 


u. Torgue mut (12) to 300-350 in-Ib. Use 
wrench T-5034179 ta hold piston (29) slationary 
when torquing nul. 


vy. Install seal (11) and retainer (10) on 
poppet (14); then secure retainer to poppet with 
screws (4) and waghera (5). Hand-tighten 
screws only. 


NOrR 


Seal (41) must be ingtalled so that 
chamfered edge will make contact 
with seat (7), 


w. Lubricate (Methou J} O-ring (8) with 
tubricant grease RH0140-012 (Rocketdyne); then 
install O-ring and retainers (9) on seat (7). 


x. Connect a source of gaseous nitrogen 
(MIE~ P-27401) to the OPEN poct. 


y. Slowly open 100 +20 psig gaseous nilre- 
gen to the OPEN port to open the valve. 


z. €m valves 406280, 408050, 408070, and 
408070-11, install seat (7) in housing (43); 
then instali retainer (8) by hand until locking 
ingert contacts housing. Tarque retainer tn 
730-306 in-lb above turque af locking feature, 
using retainer wrench T-5021009. 


au. On valveg 410910 and 410910-21, install 
sent (7) in houging (44); then ingtatl washer 
(8A) and retainer (8). Torque retainer to 600- 
706 in-lb, uging ratainor wrench T-502 1003. 


aad. Using dimpling tool T-§041512, deform 
washer (64) four places, into groovea of re- 
tainer (8). Washer mvst be deformed a mini- 
raura of 0. 040 inch. 


ab. Reruce preesure to zero to close the 
valve and allow seal (11) te center in proper 
position against acat (7) 


Section XIV 
Paragraphs 14-41 to £4-12 


ac. Hemove source af gaseous nitrogen from 
the OPEN port and connect it to the CLOSE port, 


ad. Slowly apply 50 +10 psig gaseous uilro- 
gen to the CLOSE port io obiain proper seating 
of seal (11); then torque screws (4) to 60-70 
in-lh, 


ad. Roduce pressure to zero, then remove 
gaseous nitrogen seurce from CLOSE port, 


af. Lubricate (Method 7) gaskets (2, 2A} with 
lubricant grenge RBO140-012 (Rocketdyne); then 
install gaskets and plugs (t, LA) into housing 
(43), Torque plugs to 80-120 in-Jb. 


aw. Remove valve from assembly stand 
8101595, 
$4.91, TESTING, 
34-42, This procedure outlines requirements 
for complete tesiing of the fuel valve, using 
Components Tesi Console G3141 and Components 
Adapter Set G3143. Pneumatic Flow Tester 
6310. and ieak-test cumpound (MIL-L-25567) 
are used for pueumatic leak-testing., Any devl- 
ations, including the use of other (est equip- 
Inent, inust be equivalent to the test require- 
mens, safety standards, and equipment 
specified in this procedure. Prior to starting 
the test, install fest plates un fuel valve as out- 
lined in figure 14-6. Incex letlers are assigned 
to the valve parts fur case of identification in 
iNusiurations. Set up components teat console 
electrical patch-panele (figure 14-7) an¢ pre- 
pare console for use (figure 14-8}. See figure 
14.9 fox Inal valve test port [dentification and 
er culaway view, Refer to paragraphs 14-15 
through 14-22 for fuel valve tes! procedures 
and see figure’ 14-10 through 14--12 for test 
Selups, 


A A ES 


Valve Port ‘Test Plate Port Cunnectivn 
OPEN (A) T. HO020080-121 ANS15-6C 


CLOSE (B} ‘T-5026086-120 AN815-6C 


VENT (C) None ANBI5-40 
PURGE (PD) T-5026080-119 ANG1L5.4C 
INLET (ER) ‘P-502608¢-127 ANEIS-4C 
OUTLET (TF) T-5026081-127 ANB15-4C 


Figure 14-6. Preparing Fuei Valve fur Testing 
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3 TEST SEPLCY 5S S705 705 acd Jd 
730 = hare tina re: . 
Ha + LOF 
Test 5 cae ad , 
seIECT 6 Lat 
ye mesaeaf} 6F + 
6c rerendere 
aT 
= 
Ag f 


SOL ENOU 


SUPPLY ~ VALVE 


Sut eNO 


19-5421939-2 MANIFOLD VAINE PATCHING SALVE 
1DP 
SKIELD GROUND Rus -s=o=euh 
TEST BNLECT 7 ae ries ia 
war Qo 24 OUTPUT 
? AYOHAUEIC 
TE FLOW 
1G ; 
ye of HETUTN 
DIGITAL O74 5: . 
VOLTMETSN a SELECT 8 
gC 
ite ee Oe OvT PUT 
Sty 135 PNEUMATIC 
raw 
Q. onthe eink 
AETURY 
CHASSIS psa & : 
GROUNIF FLOW. 
ft or METER 
FLOWMET AA FREQUENCY MONITON PATCHING 
aa. ee eer ——— 4 pene 4026101-8- 16 


Figure 14-7. Components Test Console Patch-Panel Requirements (Sheet 1 of 3) 


14-10 Change No, 4 - @ December 1966 


R-3886-9 Section XI¥ 
Velume IE 


EST BELECT | 
Stok i yankee 
AO VERE <> > Lh p HL OFF 
orr uf RANGE b—en 
RANGE SELECT 
Te A SELECT t 
e |b 


HIGITAL 
YOLTMRTEAR 


lob 


SELECT 
3 


el 


TEST 
SELECT . 3) 
LIGHTS OPERATE 


be 
aM, Hy ps 
Spd Fh 
ae KL 


iB ‘= 
“49 iy moda 
f 
yer aeLteT 1acHee [i] ross. ano oonuizsa ve LVRS 


| WYPERGUE MANIFOLD 


8928 102-8219 


Figure 14-%. Componenis fest Console Pateh Pauel Requirements (Sheet 2 of 3) 
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Patch- 
Cord {a} 


1S 09 
K5,09 


43. 

Ka, 

K3, 
3088-12 
K3. 

K5, 08 


K3. 
$088 -12 
K5 06 


see ere: 


Figure 14-7. Components ‘est Console Patch-Panei Requirements (Sheet 3 ox 9) 


= 


R-2896 -3 
Volume If 


From To 
J. J6- 
iA 3d 
51 
16) 
1B ak 
GJ 
16M 
1¢ 1aA 
1B 11D 
iF JOA 
iL 12K 
2c 9B 
2D 10D 
12D 
18R 
2E ac 
2F 12J 
2L &P 
118 
15P 
2M 6A 
3D tN 
3E 4E 
iR 
3G He 
3 19M 
3h 5A 
aB 
6B 
40 TP 
4C 12¢ 
4M isH 
6c §C 
2D 


a ee 


Jd-12 Change No. 4~ 6 December 1966 


Patch- From To 
Card {a) AlinS JG- 
K3, 5E 12M 
3088-170) 5FG) 10F 
K4.09 56 8R 
L5R 
K3. 5M 16L 
K3, 6E 12P 
4088-17 (b) 6F (+) 10k 
K4.09 6G 6N 
15D 
K3. 6M 7B 
K5.09 7A 1M 
8A 
BB 
K3. Te 17N 
K3, 7E BE 
Ka. aK 19% 
K3. 7G 17P 
K3. J Bs 
KJ. 1K 19K 
K3. BC {1K 
K3. ac LiL 
K4.09 oA 19N 
i9P 
KI, oE 126 
K3. 10C 15A 
K5,09 10P L2N 
12R 
13R 
K3, 10R 15K 
3088~ 1740) iGA(1} 16P 
K4,09 19D 17M 
17R 


ee arr TW Pe 


eT 


K-39896-3 
Yalume I 


Panel 


Central 


Position 


Section X1Y¥ 


Indicatian/Remarks 


The press-to-operate switch-Lights tocated un Components Test 
Consale G3ltl operate on and off by alternately pressing the face 


of the switch. 


vessary ta oblain specificd indication. 


PRE-POWER TURN ON 


POWER DISTRIBUTION 


PRESSURE/TEMPERATURE 


MONITOR 


NC POWER SUPPLY 


ELECTRICAL CONTROL 


ASCILLOSCOPE 


TIGITAL VOLTMETER 


TEST CELL ELECT. 
OUTLETS 


Figure 14-8, 


CR1 {30 AMP) 
CB (10 AMP) 


CHANNEL SELECT 


AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MILLIAMPOURES RANGE 
SELECT 


¥OU.TS RANGE SELECT 
VOLTAGE ADJUST 
INTENSITY 

115 V/230 ¥ 

100 KC STD INT/EXT 
POWER 


Connector J761 


Connector J702 


Palled out 


Pulled out 


OFF 


Down (off) 
Midpositton 


Fully counter- 
clockwise 


0 
OFF 
OFF 


OFF 

Full DECREASE 
POWER OFF 
L15V 

INT 

Down (cif) 


Cable 1231003 
or 1231004 


Make sure switch-lights are pressed only us nece 


Consol: main power off. 


Electrival ulllity outlets 
power off, 


At rear of unit, 


At rear of unié. 


Connection ta fuet 
valve, 


Preparing Components ‘lect Console for Use (Sheet 1 of 4) 


Change No. 15 - 23 April 1960 


14-13 


Section X1¥ 


ee 


Panel Control 


al 


(Continued 


TEST CELI. ELECT. Connector J703 


R-3896-3 
Yolume Il 


Position 


Resialor plug 
3088-9 


Capped 


Cable 1291012 


ay 1231009 


CAUTION 


Indication/Remarks 


Temperature inicatar load, 


For valye mantfold control. 


Check that facility pneumatic and hydraulic supplics to cons 


OUTLETS 
Connector J704 
Connector JTO5 
gale are aff, 
ROWER TURN ON 


POWER DISTRIBUTION CB (30 AMP} 


Pushed in 


Corgole main power on, 


CB2 GU AMID) Pushed in Electrical utility cutlets power 
on. 
DC POWER SUPPLY AC INPUT Up None. 
CURKENT LIMIT 3 
BLECTRICAL CONTROL POWER POWER light ON. AC INPUT 
light on, (a; 
YOULTS-RANGE (0-150) None. 
SELECT 
MILLIAMTERES- A (0-500) x 2 Nene, 


Wk ANGE SELECT 


TEST SELECT 1 Light 1 OFF, Test power 


i cantral. ‘4 

TEST SELECT 2 Light 2 OFF. DVM return 
| control, [@ 

THST SELECT 3 Light 3 OFF, Variable resistor 
| muniter control, & 

TEST SELECT 4 Light 4 OFF, Variable resisior 
I monitor control. fa) 


TEST SELECT 5 Light § OFF, Mandole valve 
q svlonoid cuntrol, 4 


TEST SELECIL 6 Ligh 6G OF F. Manifold yaive 


i] solenoul control, \4 

THST SELECT 7 Light 7 OFF. Hydraut le flow 
B monitor control, (2) 

TEST SELECT 86 


Light 8 OFF. 5 flow 
f monitor cantral, [a 
VOLTAGE ADJUST 


INCREASE VOLTS meter indicates 


24 20,4 volts. 


| (a) If indication {s not as ypucified, preas applicable awiteh-lyhi, 


Ficure 14-8. Prepariag Components ‘leat Consele for Use {Sheet 2 of 4) 
b4-14 Change No. 20 - 19 May 197) 


HYDRAULIC CONTROL 


SPRING CLOSING FORCE TEST 


DIGITAL YOLTMETER 


R-3896-d Section XIV 
Volume II 
Contra] Posilion Indication/Kemarks 
HYDRAULIC SYSTEM open. *) I 
BYPASS 
HYDRAULIC SYSTEM cLose, '? i 
SUPPLY 
TEST CELL SUPPLY vent. |) i 
MAC 
TEST CELL SUPPLY vent, () Y 
"hy 
FLOW MONITOR cLose. © i 
SHUTOFF 
LOW FLOW BYPASS ciose. ') 8 
115 ¥/230 ¥ 1S¥ At rear of unit. 
100 KC STD INT/EXT INT At rear of unit. 
STORE ‘DISPLAY STORE At rear of unit. 
DURING COUNT 
RANGE 10V 
FUNCTION VOLT 
ATTENUATION Midpogitinn 
SAMPLE PERIOD 1 SEC 100 PER 
SAMPIING RATE STOP 


POWER ON Lf digital voltmater tndicatos 
OVERI OAD. wait at least one 
minute before resetting. 
RESET Dipita: vollmeter indicates 
00.0000 te OO, Qu01 voll, a! = 9 
NOPE 
Allow digital voltraster la warm up for at least IC minutes prior 
to use, 
FLOW MONITOR TESTS 
DIGITAL VOLTMETER 115 ¥/230 ¥ 115V At rear of unit. 
100 KO STD INT/EXT INT A. rear of unit, 
STORE/DISPLAY STORE At rear of unil. 
DURING COUNT 
RANGE Lov 
FUNCTION FREQ 
{a} If indication {3 not as specified, press rpplicable switch-ligit, i 
Figure 14-8, Preparing Components Teast Conte ior Use (Sheet 3 of 4) 
Change No. 20 - 19 May 1971 14-16 


Section XIV R-3896-3 


Volume IT 
Panel Contr] Position Indication/Romarks 
FLOW MONITOR TESTS 
(Continued 
DIGITAL VOLTMETER ATTENUATION Midpositicn Readjustnient may be 
neceasary during testta 
obtain consisteat read- 
ings. Refer to digital 
yoltmeter manuat, 
SAMPLE PERIOD 1 SEC 
160 PER 
SAMPLING RATE $TOP 
DOWER ON 
NOTE 


On ELECTRICAL CONTROL junel, TEST SELECT 7 switchlight ts 
for hydraulic flow and TEST SELECT 8 switch-light is for pneumatic 
flow. Both switeh=lights must nok be on at the same tinie. 
_PNEUMATIC PREPARATION, 
a. Make ginto that console is in the following condition: 
{1} Vent valves closed, 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
{4} Repulators closed. 
(5) Detility andl tesk ceil outlets capped. 
b. Suppty facilily gaseous nitrogen ta console. 
c, On SYSTEM SUPPLY panel, open TO FOEL COMPATIBLE SYS shutoff valve. 
d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. 
WAKNING 


SYSTEM PHESSURIZED lights (located on console and in test cell) come 
on to indicate pressure downstr¢ani of console regulators and into test 
cell. Safety precautions specified in R-3896-3, Volume I, must he fol- 
lowecl to ensure safety of personnel working with pressurized systems. 


—e 


Figure 24-8. Preparing Components ‘Test Consote for Use (Sheet 4 of 4) 


14-36 Change No. 14+ 8 January 1069 


fp CLOSE PORT (H) 
8. an 
oa. 
ar 


OPRN PORTA) 


view A-A 


ELROTIICAL 
RECEPLACLE 


TKRICALOR 
VENT PORTICO) 


a) 


fa rN 


A: STUL 
RETAINER 
pevan B 


ty ON VALVES 49280 ANL 40850 
{2} ON VALLES 4100 LG ARD 426010 11 


Figure 14-9, 


WIRE COLOR CODE 
_WIRE COLOR 


PIN 


PURGE Part (1) 


ees D 
sTuD 


R-3886-3 
Volume IT 


Section XLV 


ELECTRICAL RLCEFTACLE 


VAHIAHLE RE SIsTON SWITCH 


Ef 


| VALVE 
| LLOSED 


VALVE 
CLOSED 


) starr 
{ EXTLADED 


YENT POR 
RELIEF VALVE 


— CLOSED PORT PASSAGEWAY 
OPEN PORT PASSAGEWAY 
— DOLT 


AINLICATOR 


GUIDE 


2 ’ “ty 

at 
ws Saves PORPET 
Fee bs en ee 
ee 7) SUSIUNG 
—— | 


or 


INLET HORT (8) 


SPIUNG 
SEAL 
_—— SEAT 
rath ad ———-: HOUHING 
pig — fas BY WASH#h 
RK TAINER = OUTLET 
HORT (F) RETAINER 


40087N-C - 2 


nan: —— 


Fuel Valve-~-Culaway View 
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Section XIV h-3806-d 
Caragraphs 14-13 to 14-14 Volume It 


FProceduve Result 


: ee —A- 


14-13. POSITION TRANSDUCER RESISTANCK AND SPRING CLOSING FORCE ‘FEST, 
WARNING 


AN hydvaulie pressure must be off and white room clear of fue) 
yupors before cloetrleal Lests are pevlormed, to prevent injury to 
persannel and damage to equlpnient. 


a. Prepare Componente Test Cansyle Gd142 and fuel None, 
vulve far use as outned in paragraph 14-12; then cou- 
nect fuel yalve te console (figure 14+10), Do nut eon- 
hect cabte BBG2745-2 to fucl yalve, 


b. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to manifold valve as follows: 


{1) Adjust PRESSURE REGULATOR until REG MED PRESS FUEL COMPATIBLE 
SUPPLY PRESS page indientes 200 ¢20 pai, panel pressurized. 

{2) Open SHUTOFF valve. PRESSURE REG- PRESSURE MONITOR "B" page must 
ULATOR nay require adjustment lo oblain result, indicate 200 +20 pst. 


14-14, Resistance Test, 


NOTE 


All switches used during this test are located on the ELECTRICAL CON- 
TOL parel unless otherwise specified, 


a, Perform the following: 


{1) ‘Turn VOLTS meter RANGE SELECT VOLTS meter must indicate 24 40.4 
switch to D (0-30), volts. 

(2) Press TuUST SELECT 1 and 6 switeh- MILLIAMPERES meter must nat ex- 
lights, eed 50 milliamperes. Lights 1, 6, 


and lAaen. Valve fuily closes, 


(3) Turn MILLIAMPERES metcr RANGE None. 
SELECT switch to C (0-250}, 


CAUTION 


Exceeding 28 volts whea turning VOLTAGE ADJUST to INCREASE can 
damage manifold yalve solenoids, 


b. Using megohmmeter, apyuly 500 £50 vde HesIistance must be 100 megohms 


between ping E and F of valve electrical con- tnininum. 
nector unl measure Insulation resistance. 


14-18 Chunye No. 14 - & January 1968 


R-3996-3 
Yolume Li 
Procedure 


c. Using mullimeler, measure resistance at valve 
Clactrical connector as Idllows: 


(i) Botween pius A und B, 
(2) Between pina A and Cc. 
(3) Between pins Band C, 


d. Using multlueter and decade resistance box, 
mcwsure rasislance betwoen pins D and FE as follows: 


(1) Adjust decade realstance box for 0.5 ohra 
and zero multimeter, 


(2) Conneet invltimeter leads to deeade resiatanca 
box terminals. 


{3) Measure decade box resistaiee and note 
exact mw timeler indtcation tor 6,5 ohm, 


(4) Measure resistance betweon pins D and RB. 
e. Press TEST SELECT § and 6 switeh-lights, 
f, Using megohmmeter, apply 600 +50 yde between 
ping D and KE of valve electrical connectar and measure 
insulation resistance. 


g. Using multimeter, measure renisiance at valve 
slectrical connector aa follows: 


(1} Between ping A and B. 
{2} Between pins C and B. 


t, Using multimeter and decade resistance box, 
treasure resistance botween ping & and F as follows: 


(1) Adjust decade resistance box fur 0,5 ohm and 
zery multimeter, 


{2) Connect mullimeter leads to devade resistance 
box terminals. 


(3) Measure decace box resistance and note 
exact multimeter Indication for 0.5 ohm. 


(4) Measure resiatanee between pins E and F. 


i. Press TEST SELECT § end 6 switch-lights. 


j. Press TEST SELECT 1 and 6 aswitch-lights, 


Change No, 21 - 12 Navember 1971 


Sectlon XIV 


Result 


Resistance must be $00 +75 ohina. 
Resistunce must be 2, 000 +100 chms. 


Nesistince must be 2,095 1325 ohma. 


None. 
Rone. 
None. 


Rosistance must not exceed 0.6 ohm. 


Lights 5 and 18 on and lights 6 and IA 
off. Valve opens. 


Resistance must be 100 mnegehmys mini- 
min, 


Resiglance must be 2,095 1325 ohma. 


Resistance must be 495 +140 ohma. 


None, 
None. 
None. 
Resistance must not exceed 6.5 ohm. 


Lights 5 and 1B off and lights 6 and 1A 
on. Valve cluses. 


Lights 1, 6, and 1A off. 


14-19 


Section XIV 
Paragraph 14-15 


R-3896-3 
Yolume II 


Procedure 


k. Uslig MED PRESS FUBL COMPATIBLE panel, 
reduce preggure to manifold valve as follows: 


(1) Close SHUTOFF valve and open VENT valve 
until PRESSURE MONITOR "B" gage Indivates zero; 
then cluse VENT yalve. 


(2) Adjust PRESSURE REG “ATOR until REG 
SUPPLY PRESS vape indicales zero. 


14-15. Spring Closing Force esl. 
NOTE 


Result 


Manifald yalye depressurized. 


MED PRESS FURL COMPATIBLE panel 
depressurized, 


All switches used during this test are lacated on the ELECTRICAL 
CONTROL panel unless ofhorwige specifled. 


a. Connect cable 3152745-2 to fuel yalve; then per- 
form the fullowing: 


(1) Turn YOLTS meter RANGE SELECT switch to 
BD (0-30) and Warn VOLTAGE ADJUST knob until VOLTS 
meter indicates 24-25 volts, 


(2) Press THS'T SELECT 1 and 6 switch-ligats. 


(3) Turn MILLIAMPERES meter RANGE SELECT 
switch to C (0-250), 


CAUTION 


VOLTS meter indicates 24-25 volts. 


MILLIAMPERES meter muyt net exceed 
GO aeiWiamperes, Lighta 1, 6, and 1A 
on, 


None. 


Exceeding 28 volts when durning VOLTAGE ADJUS? to INCREASE 


can dunage manifold valye solenoids. 


b. On DVM panel, verlly that switches are lo the 
following positions: 


(1) STORE /DISPLAY DURING COUNT switch to 
STORE. 


(2) RANGE ewitch te 10¥, 
{3} FUNCTION switch to VOLT. 
{4) ATTENUATION switch to midposition, 
(5) SAMPLE PERIOD switch ta... SEC 10 PER. 
(8) SAMPLING RATE switch to STOF. 
ce OnDVM panei, press RESET switch. 


a. Press TEST SELECT 6, 2, und § swktch-lights, 
in order given. 


e. Using MED PRESS FUEL COMPATIBLE puncl, 
apply pressure 1o OPEN port (A) ag follows: 


(1) Adjust PRESSURE REGULATOR untll REG 
SUPP'.Y PRESS page indicates 220 +20 pal. 


# Alt data on pages 14-21 and 14-22 deleted. 


14+29 Change No. 10 - 7 November 1967 


None. 


None. 
None. 
None. 
None. 
None. 


DVM musl indicate 24,0000 to 25. 00C0 
volts, 

Lights 6 and 1A off and lights 2 and $ on, 
DVM must indicate 019, 400 to 019.776 
yolts. Valve remalig closed. 


MED PRESS FUEL COMPATIBLE yancl 
prossurized. 


Re 3a04~3 
VYalumne Tl 


Procedure 


(2) Slowly open SHUTOFP valve until fuel valve ts 
fully opened. Record pressure required Lo opan yalye, 


{. On MED PRESS FUEL, COMPATIBLE panel, 
close SHUTOPRF valye and open YENT valve, 


t Press TEST SELECT 2° and 5, 


h. Press TEST SELECT | switeh-light. 


il. Using MED PRESS FULT. COMPATIBLE panel, 
reduce pressure as follows: 


(1) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS page Indicates zero. 
(2) Close VENT valve. 
j» Remove valve from vest getup. 


k. If fuel valve testing ls terminated, inutall prolec- 
tive closures ag outlined in paragraph 14-2, and secure 
equipment 1s Gullined tn paragraph 14-2. 


TEST CELL. 


tse CELL VENT 
t (FUEL COMPATIDLE > 
i] 


LEGEND 


JA piuanep 
Co] FUEL COMPATIBLE BYaTtEM 
fry MAMIFOLD VALVE 19-9021033 
Qa} rxoiee vaya, Wv-su2tys7.20 


Figure 14-10. Fuel Yalve Position Indicator Resistance and Spring Closing Force ‘Test Sctup 


Val YE MANIFOLD SOLENOIDS 


CABLE BD52750-2 


i 
(=)—aaares 


m™ CABLE H852145-2 
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Res ait, 


Valve opens aid light 1B on, DVM 
rust luidieate 014.325 to 012,726 yalis. 
Pressure to open valve must be legs 
than 110 psi, as indleated on PRES- 
SURE MONITOR “B" page, 


OPEN port (A) depressurized and liglit 
1B off. DVM must indicate 019.400 to 
(19.276 volts, Valve must close fully 
by spring furce only. 


Lights 2 and 5 off, 


Light 1 off, 


MEN PRESS FUEL COMPATIBLE 
panel depressurized, 

None. 

None. 

None. 


Said 


PREU MED PRESS 
(FUEL COMPATIILE} 


i 


MON "B" INLET 


408870-B-1A 


14-23 


Section XIV 
Paragraphs 14-18 to 14-17 


R-3698 3 
Voluine H 


Procedure 
14-18, PNEUMATIC LEAK-TRST 


Aa. ‘ensure that Components Test Console G3141 and 
fucl valve are prepared fur use ag outlined tn para 
pLaph 14-12, 


b. Connect fuel valve to console (ure 14-11), 
Remove plug (rom HYDRAULIC UTIRITY "B" connee- 
tion. 


Result 


None, 


None. 


14-17, Guide to Housing Large and Small O-Rings and Guide to Piston Rud O-Ring Leak- Test, 


a. Open UTILITY NO, 2 valve A. 


L. Using MED PRESS FURL COMPATIBLE panel, 
apply pressure to CLOSE port (B) as follows’ 


(1) Adjust PRESSURE REGULATOR until REG 
SUPULY PRESS gage Indicates 50 410 psi. 


“ (2) Slowly open SHUTOFF valve until TEST CELL 
MONITOR PRESSURE pape imiteales 30 +2 psi. 

c. Open UTILITY NO, 3 valye By; then measure 
leakage fram OUTLET port UF} at outlet 3D. 

d. Clese UTILITY NO. 3 valve D, 


e, Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to CLOSE part (B) as follaws: 


(1) Close SHUTOFF valve. 


(2) Actjust PRESSURE REGULATOR until REG 
SUPPLY PRESS page indicates 150 +10 psi. 


(3) Slowly open SHUTOPREF valve until ‘TEST 
CELE MONITOR PRESSURE gape indicates 100 22 pst. 
{. Repeat steps ¢ and d. 


uw. Using MED PRESS FUEL COMPATIBLE panel, 
Increase pressure to CLOSE port (B} as follows: 


{1) Close SHUTOFs valye, 


{2} Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS pave fidicates 550 +10 psi. 


(3) Slowly open SHUTOFF valve until TEST 


CELL MONITOR PRESSURE page indicates 
500 +19 psi, 


14-24 Change No, 4 - 6 December 1966 


—— 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized, 

TEST CELL MONTTOR PRESSURE 
Kage musk indicute 30 12 psi. CLOSE 
parl {B) pressurized, 


Maxinwuim allowable teakape past 
O-rings is 3 seim. 


None. 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized, 


TEST CELL MONITOR PRESSURE 
gage Inust indicate 100 t2 psi. CLOSE 
port (B) pressurized. 


Same results as steps cand da, 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized, 


TEST CELL MONITOR PRESSURE 
gage must indicate 500 410 pai, CLOSE 
port (B) pressurized. 


Rt-3896+3 
Yolume I 


ere 


h. Repeat steps ¢ and d. 


i. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to CLOSE port (B) as fotlows: 


(1) Close SHUTOFF yaive and open VENT yalye. 


(2) Adjugt PRESSURE REGULATOR untit REG 
SUPPLY PRESS page indleates zera. 


(3) Chose VENT valve. 


a. Using MED PRESS FUEL COMPATIBLE panv}, 
tpply pressure io CLOSE part (1B) as follows: 


(i} Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 50 +0 psi. 


{2) Slowly open SHUTOFF valve until TEST 
CELL MONITOR PRESSURE page indleates 
30 +2 psi. 


b. Open UTILITY NO. 2 yatve B; then measure 
leakage from VENT port (C) at outlet 3B. 


¢, Clouse UTILITY NO, 3 valve B, 


a, Using MED PRESS FUEL COMPATIBLE panel, 
dnercase pressure te CLOSE port (B) as follows: 


(1) Close SHUTOFE' valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gaye indicates 150 +10 psi. 


(3) Slowly open SHUTOFF valye until TEST CELL 
MONITOR PRESSURE gage indicales 100 12 psi. 
e, Repeat steps bandc. 


i, Using MED PRESS FURL COMPATIBLE panel, 
increase pressure tv CLOSE port (B) as follows: 


(1) Close SHUTOFF valve, 


(2) Adjust PRESSURE REGU.zATOR until REG 
SUPPLY PRESS gage indicates 550 +10 psi. 


(3) Slowly open SHUTOFF valve until TEST CELL 
MONITOR PRESSURE gage Indicates 500 110 psi. 


Section XIV 
Paragraph 14-18 
Result 


Same results as steps ¢ and d. 


CLOSE port (Lb) depreasurized. 


MED PRESS FUEL COMPATIBLE 
panel depréeasurized. 


None. 


MED PRESS FUEL COMPATIDLE 
panel preseurized. 


TEST CELL MGNITOR PRESSURE 
Rage must Indicate 30 +2 pal. CLOSE 
port (B) presgurized. 


Maximum allowable leakage past 
O-rings ja 2 scim. 


None, 


None. 


MED PREES FUEL COMPATIBLE 
panel pressurized. 


TEST CELL MONITOR FRESSURE 
gape must indicate 100 12 psi. CLOSE 
port (B} pressurized. 


Same resulta as steps band c. 


None. 


MED PRESS FUEL COMPATIBLE 
panel pressurized, 


TEST CELL MONITOR FRESSURE 


gage must indicate 500 +10 psi. CLOSE 
port (B) pressurized, 
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R-3A98+3 
Yalume IJ 


Section XIV 
Pavagraph 14-1¢ 
Peocedure 
&. Kepeat steps b aml ec. 


h. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to CLOSE port (8) a3 follows: 


{1} Cluse SHUTOPFP yalve and agen VENT valve, 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indlentles zero, 


{3) Clone VENT valve. 
14-15. Var'able Resistor Cover O-Ring Leak-Test, 
a. Open UTILITY NO. 3 valve A. 
b. Using MED PRESS FUEL COMPATIBLE punel, 
apply pressure to CLOSF port (B} and VENT port (C) 


aa follows: 


(1) Adjust PRESSURE REGULATOR uutil REG 
SUPPLY PRESS gage indicates 50 +0 pai. 


(2) S.owly open SHUTOFF valve untll TEST CELL 
MONITOR PRESSURE page indicates 3D +2 psi, 
e. Check for Jeakage between variable resislor 
caver and housiue. 
a. Using MED PRESS FUEL COMPATIBLE panel, 
lucreas¢ pressure to CLOSE port (B} and VENT 
port (C) as follows: 
(1) Close SHUTOFF valve. 


{2) Adjust PRESSURE RF GULATOR until REG 
SUPPLY PRESS gave indicates 150 +10 psi. 


(3) Slowly open SHUTOFF valve until TES’ CELL 
MONITOR PRESSURE page indicates 100 +2 psi, 
e. Repeat step c. 
f. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to CLOSE port (B) and VENT port 
{C} as follows: 
(tf) Close SHUTOFF valve and open VENT valve. 


(2} Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero. 


14-26 Change No. 4 - 8 December 1968 


Sume results as steps band c. 


CLOSE port (A) depressurized, 


MED PRESS FUEL COMPATIBLE 
sane! dcpressurized. 


None. 


None. 


MED PRESS FURL COMPATIBLE 
panel pressurized, 


TEST CELL MONITOR PRESSURE 


gage must indicate 90 12 psi, CLOSE 
port (B) and VENT port (C) pressurized, 


Maximuin allowable leakage is 1 sclm 
or fuse leakage. 


None, 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 


TEST CELL MONITOR PRESSURE 
gage musi fudicate 100 +2 psi. CLOSE 
port (B} tnd VENT port (C) pressurized. 


Same result ag step c. 


CLOSE port (B) and VENT port {C) 
depressurized. 


MED PRESS FUEL COMPATIBLE 
panel depressurizert. 


R=-3806 -3 Section XIV 


Yolume I Paragraph 14-20 
Procedura FResalt 
(3) Close VENT valve. None. 
g, Close UTILITY NO, 3 vaive A. None. 
WARNING 


‘The following procedure uges cleaning campaound, which is 
volatile. Use ina well-ventilated area sinec the vapors dis- 
place the oxypen in the alr, resulting in suffocation. 


h. Kenove all leak-iest compound from jolnta and None. 
Cilthngs with a clean, dry cloth, or by flushing 
Innecesalble areas with cleaning compound (MIL-C-81302). 


bs fee pk ee nn 


a, Connect a Ving from tego at HYDRAULIC None. 
UTILITY "A" connection to INLET port (E). 

b, Open UTILITY NO, 2 valve D to vent OPEN Nona. 
port (A). 


c. Using MED PRESS FURL COMPATIBLE panel, 
apply pressure to CLOSE port (B) and ENLET port 
{K) as fullows! 


(h) Adjust PRESSURE REGULATOR until KEG MED PRESS FUEL COMPATIBLE 
SUPPLY PRESS gape indicates 50 +10 psi. panel pressurized. 
(2) Slowly open SHUTOFF valve until TEST TEST CELL MONITOR PRESSURE 
CELL MONITOR PRESSURE gaye indicates 40 +2 pal. give must indicate 3012 pal. CLOSE 
port (B) and INLET port (E) pressurized. 
d. Open UTILITY NO. 3 valve D; then measure Maximum allowable leakage past O-rings 
leakage from OUTLET port (F) at outlet 3D. ig 12 scim, 
ec. Close UTILITY NO. 3 valve D. None. 


f. Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to CLOSE port (B) and INLET 
port (£) as follows: 


(1) Ctoge SHUTOFF valve, None. 
(2) Adjust PRESSURE REGULATOR until REG MSD PRESS FUEL COMPATIBLE 
SUPPLY PRESS gare Indicates 1560 410 pai. panel pressarined, 
(3) Slowly open SHUTOFF valve until TEST TEST CELI, MONITOR PRESSURE 
CELL MONITOR PRESSURE gage indicates 100 42 psi. gare mugt indicate 10012 psi. CLOSE 
port (4) and INLET port (E) pressurized. 
#. Repeat steps d and e. Same results aa steps d and e. 


h. Using MED PRESS FUEL COMPATIBLE pans 
increase pregsure to CLOSE port (B) and INLE 
port (E) os follows: 


(1) Cloge SHUTOFF yalve. None. 

{2) Adjust PRESSURE REGULATOR until REG MED PRESS FUEL COMPATIBLE 
SUPPLY PRESS guge indicates 550 +10 pai. panel pressurlécu. 

{3} Slowly opan SHUTOFF valve until TEST CELL TEST CELE MONITOR PRESSURE 
MONITOR PRESSURE gage indicates 500 +10 pal, gage mugt indleate 500410 psi. CLOSE 


port (B) and INLET port (E) pressurized, 
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R-3 806-3 
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Section XIV 
Paragraph 14-21 
Procedure 

. Repeat sleps d aad e, 

j. Using MED PRESS FUEL, COMPATIOLE panel, 
reduce pressure to CLOSE port (B) and INLET port 
fb} as follows: 

(1) Cluse SHUTOFF yaly2 aml open VENT valve. 

(2) Adjust PRESSURE LE SULATOR until REG 
SUPPLY PRESS gaye Incicaes aceon, 

(3) Cluse VENT valve. 


k. Ciuse TITILITY Ni. 2 valves A and Band 
tlosc UTILITY NO, 3 varive 1d. 


1.) Remove line between HYDRAULIC UTILITY 
"A" ted connection and INLET port (FE). inatall 
piigs in upen fittipgs. 


14-21. Inlet, Outlet, ane Purge Porm Plange Loak~Teust. 


a. Open UTILITY NO. 2 valve C and npen UTILITY 
NO, 3 valve C. 


b. Open UTILITY NO. 2 valve B to vent CLOSE 
pork (B), 


c. Using MED PRESS FUEL COMPATISLE panel, 
apply presgure to OPEN port (A) and OUTLET port 
(F) as follows: 


(1) Adjust PRESSURE REGULATOR unti] REG 
SUPPLY PRESS pape indicates 50 410 psi. 


42) Slowly open SHUTOFF valve until THST CELL 
MONITOR PRESSURE page indicates 30 +2 psi. 


d. Check for leakage at the following jaints: 


{1} Between INLET port (B} Mange and 
Lest plate. 


(2) Between OUTLET port (F) flange and 
test plate, 


(3) PURGE port {(D) flange. 


14-28 Change No. 19 ~ 10 September 1970 


Result_ 


Same resulig as steps d aid ec. 


CLOSE port (4) and INLET part (F) 
depressurized, 


MED PRESS FUEL COMPATIBLE 
paael dopressurized. 


None. 


Nane. 


None. 


None. 


None. 


MED PRESS FUEL COMPATIBLE 
pane) presaur ized. 


TEST CELL MONITOR PRESSURE 
gige must incivate 30 «2 psi, OPEN 
port (A) and OUTLET port (£) pres- 
surlzed, 


No visual leakage allowable for valves 
410910 and 410810-11. Maximum allow - 
able leakage for valves 405280, 409050, 
408070, and 408070-11 is 2 sciims or 
fuzz leakage. 


No visual leakage allowable for valyea 
410910 and 410810-11. Maximum allow- 
able leakage for valves 405280, 408030, 
408070, and 408070-11 is 2 scinis or 
fuzz leakage. 


No visual iexkage allowable for yalves 
410910 and 410910-IL. Maximum allow- 
able leakage for vatves 403280, 408050, 
408070, ane 408070-11 is onc seim or 
fuza teakage. 


R-3896-3 
Volume 


Procedure 


@. Vsing MED PRESS FUkY, COMPATIBLE panel, 
increase pressure ta OPEN port (A) and OUTLET 
port (F) as foliaws: 


{1} Close SHUTOFF valve. 


{2) Adjust PRESSURE REGULATOR untll REG 
SUPPLY PRESS gage indicates 150 #10 psi. 


(3) Slowly »pen SHUTOFE valve until TEST CELL 
MONITOR PRESSURE gage Indicates 100 12 pal. 


f. Repeat yten d. 
g& Using MED PRESS FUEL COMPATINLE panel, 
increase presaure to OPEN port (A) and OUTLET 
port (7) ay follows: 
{1) Close SHUTGFYF valve. 
(2} Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates 550 210 pai. 
(3) Slowly open SHUTOFF valve until TEST CELL 
MONITOR PRESSURE gage indicates 500 +10 pat. 


h. Ropeat step cd. 


i. Using MED PRESS FUEL, COMPATIBLE panel, 
reduce pressure to OPEN purt (A) and OUTLET port 
(F) as follows: 


(t} Close SHUTOFY valve and open VENT valve. 


(2) Adjust PRESSURE REGULATOR enti! REG 
SUPPLY PRESS pare indicates zcro. 


section XT¥ 


None. 
MED PRESS FUEL COMPATIBLE 
panel pressurized. 


‘TRST CELL MONITOR PRESSURE gage 
must indicate 100 42 ps}. OPEN port 
{A) and OUTLET port (F) pressurized. 


Sanic results as step ? 


None. 
MED PRESS FUEL COMPATIBLE 
panel pressurized, 


TEST CELL MONITOR PRESSULE gage 
mut indicate 600 £10 psi, OPEN port 
(A) and OUTLET port (F) pressurigec. 


Same result ag step a. 


OPEN port (A) and OUTLET port (F) 
depreasurized, 


MED PRESS FUEL COLMPATIBLE 
panel depressurized. 


(3) Clase VENT valve. Noi. 

j. Close UTILITY NO. 2 valvas Band C and None. 
UTILITY NO. 3 valve C, 

k. Diseonnect lines from UTILITY OUTLETS. None. 


WARNING 


The following proccduy'e uses cleaning compound, which is 
volatile. Uge in a well-ventilated area since the vapora dis- 
place (he oxygen in the air, resulting in suffocation, 


KA. Remove at leak-test compound from joints snd None. 
fittings with a clean, dry cloth, or by flushing inac- 
cassible areas with cleaning compound (MIL-C-81302). 


1. Remove fuel valve trom test setup. None. 


m. If fuel valve tasting is terminated, install None. 
protactive closurea as outlined in paragraph 14-2, 
and secure equipment as outlined jn paragraph 14-23. 
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Figure 14-11, Fuel Valve Pnewnatie Leak~Tesl Setup 
Procedure Result, 
14-22, PISTON ULEED HOLE AMIENT RYDRAULIC FLOW-PEST, 
a, Bnaure that Components Test Consuie Gd14i Neng, 


and fuel yalve src prepared for use as outlined in 
paragraph 14-12 


bh, Connect fuel valve to console (figure 14-12, None, 
i piston bleed hole ambleat hydraulic Now test}, 
c, On PRESSURE/TEMPERATURS MONITOR None, 


panel turn TEMPERATURE CHANNEL SELECT 
switch to 3, 
J. Using HYDRAUMC CONTROL panel, perform 
the folluwteg: 
(1) ‘lose HIGH PLess SHUTOFRF and MER None, 
PRESS . fe ITORF valves, 
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Volume Hi 


Procedure 


(2) Press TEST CELL SUPPLY "A" switch-light. 


r oo Press HYPRAULIC SYSTEM BYPASS ewitch- 
ght, 
7 ue? Press HYDRAULIC SYSTEM SUPPLY switch- 

£ ila 

(5) Press FLOW sIONITOR SHU'TOFF switch- 

Ught, 

e. Slowly iuerease facility hydraulic supply pres~- 
gure until SUPPLY PRESSURE gage indicates 2,900 
260 psi, 


{. Cn DIGITAL VOLTMETER (BVM) panel, verify 
that switches are in the fallowing positions: 


(1) STORE/DISPLAY DURING COUNT gwitch 
to STORE position. 


(2) RANGE switch to 100¥V ;usitlon. 
{3} FUNCTION switch to FREQ position. 


(4) ATTENUATION avwi ch Lo midposition. 
{Readjustment may be necessary during test to 
obtain consistent readings. Fe er t> digital voltmeter 
manual. J 

{5} SAMPLING RATE ewiteh lo STOP. 

(3) SAMPLE PERIOD switch to 1 SEC. 


g. On PLECTRICAL CONTROL panei, press 
TEST SELECT 7 switch-tight. 

h. On HEY PRESS FUEL. COMPATIBLE panel, 
adjust PRESSURE REGULATOR untif REG SUPPLY 
PRESS gare Indicates 1,800 4200 psi, 

i, Go HYNPRAULIC CONTROL panel, slowly open 
HIGH PRESS SHUTOFPF valve ootll] PRESSURE 

i MONITOR "'B" gage indicates 1,500 430 psi; then 
clese BHUTOMF vatve. 

fj. On OVM panel, press RESET switch; then 
measure and record f owralte Lhrough pistan bleed 
holes at OPEN port (Aj, Gn TEMPERATURE 
MONITOR panel record temperature. 


NOTE 


Section RIV 


Result 
SUPPLY light on and VENT ligsht off. 
CLOSE light on and OPEN light off. 


OPEN light on and CLOSE light off, 
OPEN light on and CLOSE light off. 


SUPPLY PRESSURE sage must indicate 
2,000 +50 pal. 


None, 


None, 
None, 
Nona. 


None. 
None. 
Light 7 on, 


tHiGH PRESS FUEL, COMPATIBLE and 
HYDRAULIC CONTROL panels pres~ 
surized, 

PRESSURE MONITOR “B" vave nust 
indicate 1,500 130 psi. CLOGE port 
{B) pressurized, 


DVM must indicate an equivaicnt to 
1,45 10,10 gpm, TEMPERATURE 
INDICATOR must indicate 70° to 110” F, 


If the DYM does not Indleale specified 
flowrate through piston bieed holes, a 


calibration check of the flow measuring 
instrument may be necessary to deter- 
iilne the cause for an out of tolerance 
flowrate. A calibration check may be 

ertormed by using this procedure and 

eut setup excopt the Calibration Standurd 
‘-50478 { and Flow Test Fixture 
T-5041507 must be connected to the teat 
setup \natead of the fuct valve. 


k. On HIGH PRESS FUEL COMPATIBLE panel, 
adjust PRESSURE REGULATOR until REG SUPPLY 
PRESS gage indicates zero, 


HIGH PRESS FUEL COMPATIBLE panel 
depreasurtzed, 
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Section XIV 
Paragraph 14-224 


Procedure 


1. Reduce facility hydravdic supply pressure to zere 
psig and on HYDRAULIC CONTROL panel, gpen HIGH 
PRESS SHUTOFF vaive. 


m. On RYN MED PRESS MONITOR panel, open 
PRESSURE MONITOR "B" shutoff valve until gare 
indicates zero; then close valve. 


n. Using HYDRAULIC CONTROL panel, perform 
the following: 


iL) Press FLOW MONITOR SHUTOFF switch-light. 


(2) Press HYDRAULIC SYSTEM SUPPLY switch- 
light. 

(3) Prass HYDRAULIC SYSTEM AYPASS 
switch-light. 

{4} Press TEST CELL SUPPLY "A" switch-Jight. 

(6) Cluse HIGH PRESS SHUTOFF valve, 

9. On ELECTRICAL CONTROL panel, press 

TESF SELECT 7 switch-ligit. 


p. Instill pretective clogures. 
graph 14-2, 


Refer to para- 


q. Secure equipment as outlined in paragraph 14-23. 


Resutt 


Facility hydraulic supply and HYDRAU- 
LIC CONTROL pene] depressurized, 


PRESSURE MONITOR “S' gage must 
indicate zero, 


CLOSE Light on and OPEN Maeht off. 
CLOSE light on and OPEN light off. 


OPEN light on and CLOSE }ight off. 


VENT dight og 2:4 SUPPLY light off. 
None. 
Light 7 off. 


None. 


None. 


14-224, NOSE SEAL LIQUID LEAK TEST, This test must he performed on each spare fuel valve 
one tne only and alter the valve hus been disassembled and reassembled, prior to valve installation 


on the engine. 


a, Make sure that Components Test Consale 
G3141 and fuel valve are prepared for use as outlLned 
in parngraph 14-32, excepl do rot install test plate on 
fuel valve OUTLET port (Ff), 


bh. Connect fuel yalve to console {figure 14-12, nose 
seal Hquid leak test), but do not connect fuel eompatlbie 
system hose to INLET port (H) at this time, 


c. Using WYDRAULIC CONTROL panel, perform 
the following: 


(1) Close UGH PRESS SHUTOFF and MED 
PHESS SHUTOFF valves, 


(2} Presse TEST CELL SUPPLY “A" awltch=light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
awitet- ight, 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switeh+ liglit, 


(5) Press FLOW MONITOR SHOTORE switch- ght. 


14-32 Change No, 21 + 12 November 1971 


None, 


None. 


None, 


None. 


SUPPLY light on and YENT light off. 
CLOSE Nght on and OPEN light off, 


OPEN ght on aid CLOSE lignt off, 


OPEN light on and CLOSE light off, 


n- 3896-3 
Volume It 


Procedure 


d. Rlowly inerease facility hydraulte supply pressure 
until on HYDRAULIC CONTROL panel, SUPPLY PRES- 
SURE page indicates 2,000 +50 psi, 


@, On HIGH PRESSURE FUEL COMPATIBLE panel, 
adjusl PRESSURE REGULATOR until REG SUPPLY 
PRESS, gage indicates 1,960 £200 psi. 


f, On HYDRAULIC CONTROL panel, slowly open 
HIGH PRESS SHUTOFF valve until on HYD MED 
PRESS MONITOR panel, PRESSURE MONITOR "RB" 
gage indicates 1,600 430 psi; then close valve, 


g. On HYDRAULIC CONTROL panel, press TEST 
CELL SUPPLY "A" awitch-light. 


h, Position fuel valve with INLET port (E) up and 
{EU INGE? port (2) with RJ«1 fuel (MIL- F-25558); 
then comiect fuel compatible system to INLET port (&), 
i, Inspect vaive uose seal for liquid leakage. 


j. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to INLET port {E) as follows: 


(1) Adjust PRESSURE REGULATOR until] REG 
SUPPLY PRESS, gage {ndicates 50 +10 pal, 


(2) Slowly open SHUTOFF valve until on LOW 
PRESS MONITOR FUEL COMPATIBLE panel, 
PRESSURE MONITOR "A" gage Indicates 22 +2 pat. 

k, Inspact valva nose seal for liquid leakage, 
1, On HYDRAULIC CONTROL panel, press TEST 
CELL SUPPLY "A" switch-light, 


m. Inspect valve nuse geal for liquid Jeakuge. 


n, Using MED PRESS FUEL COMPATIBLE panol, 
depressurize INLET port {£) as follows: 


(1) Close SHUTOFF valve; then open VENT valve. 


(2) Adjust PRESSURE REGULATOR unlll REG 
SUPPLY PRESS gage indtralun zero. 


{3) Cluse vent valve, 


Change No, 21 ~ 12 November i97i 


Section XIV 


Result 
SUPPLY PRESSURE gage must indicate 
2,000 +56 psi, 


HIGH PRESS FUEL COMPATIBLE and 
ITYDRAULIC CONTROL panels 
pressurized, 

PRESSURE MONITOR "B" gage must 


indleate 1,500 +30 pai. CLOSE port 
(B) pressurized, 


VENT light on and SUPPLY light off. 
CLOSE port {B) depressurized. 


None. 


No leakage is allowable, 


MED PRESS FUBL COMPATIBLE 
panel pressurized, 


INLET port (£) pressurized, 


No leakage 1a allowable, 

SUPPLY light on and VENT light off, 
CLOSE port (B) pressurized, 

No leakage is allowable. 

None, 

On LOW PRESS MONITOR FUEL 
COMPATIBLE panel, PRESSURE 
MONITOR "A" gage indleatas zero, 
INLET port (E) depressurized, 


MED PRESS FUEL COMPATIBILE 
panel depresaurized. 


14-32A 


Sectlor XIV It- 3996-3 
Volume II 


Procedure 


a. On HIGH PRESS FUEL COMPATIBLE panel, 
udjust PRESSURE REGULATOR until REG SUPPLY 
PRESS, gage indicates zero, 


p. Reduce facility hydraulie supply pressure te 
zero psig and on RYDRAULIC CONTROL panel, 
open HIGH PRESS SHUTOFF valve, 


gq, On HYD MED PRESS MONITOR panei, 
open PRESSURE MONITOR "B' RETURN vaive 
until PRESSURE MONITOR "3B" gage indicates zero; 
then close valve, 


r. Using HYDRAULIC CONTROL panel, perform 
the following: 


(1) Press FLOW MONITOR SHUTOFF switch- 
light. 


(2} Press HYDRAULIC SYSTEM SUPPLY 
switch-lighk, 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light, 


(4) Press TEST CELL SUPPLY "A" 
switch-light, 


(5) Close HIGH PRESS SHUTOFF vulvo. 


s Romove fuel valve from test setup and drain 
RJ~1 fuel from INLET port (FE), 


t. Install covers and closures, Hefer to 
paragraph 14-2, 


u. Seeure equipinent x4 vutlined in paragraph 14-23, 


14-325 Change No, Zi - 12 November 1971 


Result 
HIGH PRESS FUEL COMPATIBLE 
pane! depressurized, 


Facility hydraulic supply and 
HYDRAULIC CONTROL panel 
depressurized, 


PRESSURE MONITOR "'B" gaye 
must indicate zero, 


CLOSE light on and OPEN light off, 


CLOSE light on and OPEN light off, 


OPEN light on and CLOSE light off, 


VENT light on and SUPPLY light off, 


None, 


None. 


None. 


None, 
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TEST CELL 


HYD FLaw 
MOH TINLEY 


PISTON B].EED 
HOLE AMHIFNT 
UYDRAULIC 
FLOW TEST 


SOE COE EEE 
IyD UTILITY 
OUTLET "Ct" 


HYD MED 
FRESS : 
MON “B" INLET: 


RYDRAULIC 
OUTLET “A" 


EYE? FLOW 
MON IKT ST 


NOSE SLAL 
LIQUID 
LEAK TEST 


Hd) UTILITT © 
OUTLET ‘er 


HYD bl ED 
PRESS 


Toe 


MON “RY INLET H 
H 
a 
# 
HYD FLOW 
LEGEND HETURN INLET f 
' 
¥ALVE PORTS ! 
OPEN a BS 
CLOSE PNEU L Ov PHRFSS 
¥ENT MON “A" INLET 
PURGE 
nLET = KI 


OUTLET 

@W PLuedeo as U MKD bass 
FUEL COMPATIBLE 

WYGCRAULIC SYSTEM Di aa es 


2 FUEL-COSPATION.# SYSTEM 
l iy RELIEE VALVE (2-U026967=8 


Figure 14-12, Fuel Valve Piston Bleed Hole Ambient Hydvaulle Flow Test 
and Nose Seal Liquld Leak-Test Setups 
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14-23. SECURING TEST EQULEMENT. 


14-24, Afler fuel valve testing is completed and 
valve is rernoved from lest setup, secure equip- 
ment as follows: 


a. Reduce facility gaseous ultrogen pressure 
to sero. 


b. On PNEU SOURCE CONTROL panel, close 
gitseous nitrogen SHUTOFY valve. 


ce. On SYSTEM SUPPLY pane}, clase TO 
FUEL COMPATIBLE SYS valve; then open SYS 
VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
Janel, open SHUTOFF ant VENT valves: then 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e, Close all shutoff valves, regulators, and 
utility valves. 


'. Make sure all pressure pages iadicute 
zero: then clause all vent valves. 


g. Cap wlility panel and test cell panel out- 
Jets and counectors. 


h. ‘Tira digital voltmeter power off, 


1. Move TEMPERATURE indicator switch to 
OFF. 


j. On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM BY- 
PASS Hght indicates OPEN and remaining lights 
indicate CLOSE or VENT. 


k, On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all Hghts 
are off, hen press POWER ON switch-ltght. 


1. Turn DC POWER SUPPLY off. 


m. On POWER DISTRIBUTION pane. pull 
out circuit breakers. 


a re a a 


14-26, The following procedures vontain the dis- 
assembling, cleaning, inspecting and repairing, 
assembling, and testlity informatian required to 
maintain the fuel yalve position transducer, 


14-27. DISASSEMBLING. 


14-28. Disassemble the pusition transducer, as 
required, to accomplish necessary repalrs 
and/or replacement. (Sve figure 14-3 for parts 
and index numbers. ) 


Section XIV 
Parayraphs 14-23 to 14-32 


CAUTION 


Spring must be beld firmly. If re-+ 
siglor is allowed to snap open under 
spring foree, damage to the sider 
block fastener in the variable r+. 
sistor will result. 


wu. Compress spring (385) to gain access to 
wrench flats on shalt; then remove nut (38) from 
end of shut. 


hb. Hemove washer (384A) and spring (38) 
from shaft of vartable resistor. 


ce, Partiafly remove pin (38C) that connects 
houging (38D) tu cover (38%) of variable resistor 
enouch to allow housing to be removed [rom vari- 
while resistor. 


dd. Remove washer (88) fram inside housing 
{38D}. 


14-20, CLEANING. 


WARNING 


TLrichlorocthylene is a toxic solvent. 
inholation of {ts yapors or prolonged 
contact with the liquid ean cause 
gerioug injury or loss of life. 


e Cleaning compound ig volatile, Use 
in a well-ventilated area since the 
vapors displace alr, cesult!nig Ja 
suffocation. 


CAUTION 


Bo nol immerse variable resistor Into 
cleaning liquid ox allow liquid tu wet 
the resister shaft O-ring, since quid 
will remove lubricam from shaft O-ring 
O-liiy, 


14-30. Clean position transducer with trichloru- 
ethylene (MIL-‘1-27602) or cleaning compound 
(MIL-C-6£302) by handwiping only. Nut (34) 
washer (384), spring (98B). and houging (38D} 
must be cleaned for fuel service. Refer ta 
R-3896-3, Volume I, for cleaning: procedures. 
14-3]. INSPECTING AND REPALRING, 

14-32, Inspecting the position transducer deter- 
mines if the individual purls have been damaped 
by mishandling or ear. Sec fhrure 14-13 and 
visually inspect tndividual parts for the condi- 
tion to be sought and the dispesition as to repair 
or replacement of the parts. 
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Paragraphs 14-43 to 14-36 Volune iI 
Part Name __ Inspecting a _ Repairing — 


Washers (398A, 381) 
Spring (38B) 405427 


Damaged surface. 
Compressed rating: 


2.750 ineh--§.% pounds min. 


Replace. 


Replsce spring if minimum or max- 
imum values are exceeded, 


10.5 pounds max. 


1.502 inch--15, 9 pounds min. 
17.9 pounds max. 


Spring: (98H) 4u5427-3 Compressed trating: 


3.592 inch--7.83 pounds min. 


Replace spring lf minimum or max- 
itnum values are exceeded. 


9.83 povnds mux. 


1,915 tneh--29,53 pounds min. 
33.53 pounds max. 


Housing (38ND) 
coating. 


Cover {38F) and 


variable resistor Connector. 


Threads dumaged on shaft of 


variable resistor. 
Shait 


Deferiorated or damaged anodic 


Bent ov broken ping on electrical 


Evidenre of O-ring particles 


Replace anodic coating or iridite as 
outlined in R-3896-3, Volume I. 


Straighten bent pins if bend is less 
than 10 degrecs. Replace indicator 
if pins are broken or bend exceeds 
10 degrees. 


Refer io H-3896-3, Yolume 1, for 
thread repair. 


Asstya transducer for overhaul. 


{black particles) alony shaft. 


Bent. 


ae! 


14-33. ASSEMBLING. 


14-34. The assembly proeedures musl be per- 
formed in the order listed and all parts must 
nieet Cleaning requirements as outlined in para- 
graph 14-29. (See figure 14.9 for parts and 
index numbers. } 


a. Lubricate shaft of variable resistor wilh 
¥§1281 crease (Dow Corning Corp), Genilyaclu- 
ate shaft while applying grease. Frictianbetween 
vartahle resister shalt and C-ring will decrease. 
When application of additiona? greage no longer 
decreases shaft friction, the shaft is sulttelenly 
lubyicated. Using pull yave L-5 (Hunter Spring}, 
or equivalent, measure force reauired to actu- 
ale variable resistor shaft. Force te actuate 
shaft must nol exceed 2 nounds. 


NOTE 


If shaft O-ring and shaft have sullictent 
lubrication prior to thls operatian, nu 
change in shaft Criction will 1. noted, 


b. Install washer (38@E) in bottem of housing 
(38D), 


a. Carefully s}ide housing (38D) over varhabic 
reaistor and connect housing to cover (Jdt} of 
variable resistor with pin (38C). 


14.34 Change No. 14 - & January 1989 


Assign traisducer for averhaul. 


Figure 14-13, Inspecting and Repairing Fuel Valve Position Transducer 


d. Install spring (36B} over shaft of variable 
resistor. 


CAUTION 


The spring (385) must be held firmly. 
If resistor is allowed to snap upén un- 
dey spring force, damage to dhe sliler 
block fastener in the variable resistor 
will result, 


e. Compress spring (385) to galn access lo 
wrench Bats on variable resistor shaft, then in- 
stal] waster (38A) and nut (38) on end of variable 
resistor shaft, Torque nut lo 6-8 Inch-pounls 
above torque required {o install nylok pellet. 
14-35. TESTING. 

14-38, ‘This procedure autlines the require- 
nents for lesting the fuel valve pusition traus- 
ducer. Prior to starting test, {trmly aeeure 
position transducer ina test setup using pasi- 
tlon Indicator gage T-5041520, ov equivalent. 
Test setup must permit the variable resistor 
shaft to be extended. retracted, and held in 
specifled positions. 


R-3896-3 Section XIV 
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14-37, RESISTANCE AND [INSULATION RESISTANCE TEST, 
CAUTION 
The spring (335) must be held firmly, Lf resistor ig allowed 
to snap open, damage to che slider block fastener jn the 
variable resistor will result. 
Procedure Result 
a. With shaft of variable resistor extended to 
£1. 234 40, 010 inches (see Figure 14-14 fer dimensional 


raference), use a multlmetcr to measure resistance al 
eiectrice! connector as follows: . 


(1) Between pins A and RB, Resistance must be $00 275 ohms, 
(2) Between pins A and C, Resistance muat be 2,000 2100 ohms, 
(3) Between pins B and C, Rosistance must be 2,095 +4425 ohms, 


b, Using multimeter and decarie resistance box, 
measyre resistance between pins U and B as follows: 


(k) Adjnet decade resistance box for 0.5 ohm, None, 
aud zero multimeter, 
{2) Connect multimeter leads to decade None. 
reslgtance box terminals, 
(3) Measure devade box resistance ahd note Note, 
exact niultimeter indlention for 0,4 ohm, 
(4) Measure resislance between ping D and E, Resistance must nol exceed 0,5 ohm, 
t, Using megohmmeter, apply 500 +50 vde Resistance must be 100 megohms 
between pins EB and ¥F af electrical connector intniroun, 


ahd measure insulation resistance, 
d, With shalt of varlable resistor pushed tn to 
9,157 40.016 inches (see Npwre 14-14 for dimensional 
reforence}, ase a multimeter to measure resistance 
at elecivical connertor as foliows: 
(1) Between pins A and B, Reststance must be 2,085 4425 ohmea, 
{2) Between pins B and C, Resistance must he 496 1160 ohins, 


Pp. Using multimeter and decade reststance box, 
mogsure renistance between pins E and F as follows: 


(1) Adjual decade rasistance box for 0,5 nhm, None. 
and zero multimeter, 


(2) Connect multimeter leacs ta decade None, 
resistance box terminals, 
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Paragraph 14-38 Volunie i 
Procedure Result 
(8) Measure decade box resistance and note None, 
exact multimeter Indication for 0,5 ohm, 
(4) Measure resistance batween pins & and F. Resistance must not exceed 0.5 chm, 
f, Using megohmmeter, apply 500 +50 vde between Resistanee must he 100 megohms 
pins D and £ of electrical sonnector and measure minimum, 
insulation resistance. 
g. Remove position transducer from teét setup. None. 
For Install protective closures. Refer to paragraph None. 
1442, 


44-38, CONTINUITY VERIFICATION TEST, This test is a prelnstallation requirement only. 
CAUTION 
The spring (388) must be held firmly, If resistor ig allowed 


to snap open, damage to the slider block fastener In the 
variable resistor wiil result. 


a, Fully extend shaft: then using 4 multimeter, Multimeter must indleate continvity 
continuity test open and closed switehes, Record botwech pins D and & and infinity between 
multimeter indication, pins & and F, 

b, Fully retract shaft; then using a multimeter, Multimater must indicate infinity between 
contlnuity test open and closed switches. Record pins D and E and continuty between pins 
multimeter indication. E and F. 


14-36 Chaige No, 21 - 12 November 197] 


R-3896-3 Section X1V 
Volunie II 


en 


ROUSING 


1], 284 10.019 INCHES 
ONSTALLED eusITION) 
@, (87? 40.010 INCHES 
[ACTUATED POSTIION) 


VARIABLE 
RESISTOR 
SHAFTS 


NOTE: 

TEST DIMENSIONS DO NGT 
INCLUDE OVERTRAVEL OF 
VARIARI£E RESISTOR SHAPI 


4080b3-E-1 


Figare 14-14. Fuel Valve Posilion Transducer 
Test Setup 
Change No, 14 - & danuary 1969 14-37/14.38 
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Volume Paragraphs 15~1 to 15-2 
SECTION AV 
TURBOPUMP 
WARNING 


PNEUMATIC FLOW TESTER G3104 MUST BE OPERATED BY AUTHORIZED 


BOPUMP 458800- EH. EH 
TOF Rab 1gOLBs TRHOUGH TeOLRE- Age. 


16-2. Turbopump repair is limited to replace- 
ment of the oxidtzer impeller, replacement of 
the No. 1 primary oxidizer seal, minor repair 
or replecement of those components that must 
be removed to replace the oxidizer seal, and 


18-1. 


PERSONNEL TRAINED IN THE USE OF THE RQUIPMENT. 


an re re SY pc 


replacement of the intermediate seal. Turhbo- 
pump repatr may be performed with the turbe- 
pump installed or removed from the cnzing. 
Repair procedures consist of disassembling, 
cleaning, inspecting and repairing, and testing. 
See figure 15-) for teat equipment and special 
toola. Rofer to R-3890-4 lor protective 
closures, 


NN a NN EY 


Part No. Namenclature 


A, 


T+5095940 Adapter 


Depih Micrameter 


Inducer Puller 


T~5029452 Hydrawic Torque Tool 


T-502868D Wrench 


T-5026436 Protection Sleeve 


Pressure Teat Fixture 


T-5028080 
(oxidizer outlets} 


Progsure Test Fixture 
{oxidizer inlet} 


T-5055571 or 
9020163 


T~5020673 Lift and Holding Too) 
Ring Compressor 


Figure 15-1, 


LOX laducer Cap Pullor 


Impeller Coupling Puller 


Pressure Test Iixture 


Mt Ae a a 


Measures bolt atretch while torqu- 
ing inducer lacking bolt, when 
adapter T-5035941 is required. 


Takes pumn measurements. 
Removes inducer cap. 


Removes and instalis oxidizer 
inducer, 


Torgues inducer locking bolt to 
obtain proper bell stretch. 


Removes Impeller coupling. 


Torques mating ring and slinger 
locking nut. 


Protects floor of volute during 
installation of avrewa, 


Checks No. | ovtdizer primary and 
intermediate seais for leakage, 


Pressure-teals oxidizer pamp. 
Pressure-tests oxidizer pump. 
Lifts ang hulda pump snlet. 


Compreoases piaten rings while in- 
stalling oxidizer inlet. 


mR kN me 


Teat Equipraant and Special Toola for Turbopump (Sheet 1 of 2) 
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“PartNo.” No, 


ie P-5028675 


Wi ) T-5029467 


fc T-5035941 


u T-5026432 
a T'-5035912 
{ir T+8041612 


Ve T-5044645 
No 9020161 


{ 2/ go20L62 


1/4-20 UNC x 1 inch 
long (3 required) 


joe G3104 


J, 4 2480 (Magnaflux), 
** or equivalent 


(-4 SA-811 (Magnafiwe), 
or equivalent 


|: Model 630A (Triplett 
ff. Electrical Instrument 
Co}, or equivalent 


S./f Model 1620¢ (Freed 
*f Transformer Co}, or 
equivalent 


Figure 15-1. 


Figure 15-2 deleted. 
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Nomenclature 


Prossure Test Fixture 


Torque and Inspection Tool 


Adapter 


Torque Bar 


Pressure Test Fixture 


Clearance Pina 


Seal [nstallation Tool 


Fuel Pump Inlet Test Plate 


Fuel Pump Inlet Test Plate 


Jack Screws 


Pneumatic Flow Tester 


Magnetometer 


Demagnetizing Unit 


Multimeter 


Megohmmcter 


‘teat Equipment and Special Toola for Turbopunip (Sheet 2 of 2) 
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Use 


Tests intermediate seal. 


Measures boi gtreteh while tarqu- 
ing inducer locking bolt. Wsed with 
hydraulic torque tool 'E-5029452 
when interface panel does nok inter- 
fare. 

Used with hydraulic torque tool 
C+9029452 and adapter T-5035940 
when engine interface panel inter~ 
feres. 


Holds second atage turbine wheet 
and shaft when torquing whaft holt. 


Pressure-testa Ne. 1 and No. 2 
bearlng seals. 


Measures clearance between oxi- 
dizer inlet and inducer. 


Inatalls intermediate seal. 


Pressure-tests fuer pump (No. 2 
fuel pump inlet). 


Pressure-tests fuel pump (No. 1 
fuel pump iniet). 


Hendles primary oxidlzer seal and 
intermediate seal, 


Measures turbopump downstream 
pneumatic leakage. 


Detects residual magnetism. 
Demagnetizes No. 1 oxidizer 
primary seal mating ring. 
Makes electrical 


measurements. 


Makes insulation resistance testa, 


aw, 


R-3896-3 
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15-3. CLEANNESS STANDARDS. 

15-4, ENVIRONMENT. Praceduras to repair 
the turbopump must be perfornied in an enyiton- 
mentally controlled, clean room or in an enclo- 
sure that will envelop the oxidizer pump and 
personnel performing the work. Desigu of an 
enclosure mugt prevent entry of foreign objects 
or contaminants from overhead structures, 
wind, and adjacent engine areas. 


15-5. PERSONNEL. Personnel handilng liquid- 


oxyven-clean parts must wear clean nylon gloves. 


Asbestos gloves muy be required for hand ing 
heated parts. 


CAUTION 


Whenever agbestos rloves are used 
to handle heated parts, make sure 
that parts are cleaned after handling. 


15-6. TOOLS. Alt tools used in the oxidizer 
pump must be thervughly cleaned with trichiore~ 
ethylene (MIL-T-27602) or cleaning compound 
(MIL~C-82902), ‘Toola which could trap contam- 
jnants must not be used, unless it can be verttied 
that they have not been previcusly used for other 
than liquid oxygen service. 


WARNING 


Trichlorgethylane is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
aerlous injury or death, 


@ Cleaning compound (MIL-C-81392) 
is volatile. Use in a well-ventilated 
area sincé the vapors replace the 
oxypxen in the air, resulting in sul- 
focation. 


15-7. DISASSEMBLING. 


15-8. Disassemble the oxidizer pump, ag re- 
quired, to accomplish necessury tepairs and/or 
replacement, See figure 15-4 for parts and in- 
dex numbers. 


NOTE 


Measurements taken during disasgem- 
bly of the oxidizer purmip must be re- 
rorded and made ayallable tu the 
Rockatdyne representative for lerans- 
mittal to Engineering. 


Section AY 
Paragraphs 15-3 to 15-6 


4- Cleanness standzrds contained in para- 
graph 15-3 must be strictly adhered to. 


b. Disconnect heat exchanger to permit 
installation of torque bar T-5026432. Proce- 
dures for disconnecting the heat exchanger are 
outlined in R-3896+3, Yolume i. 


NOTE 


It is net necessary ty disconnect or 
remove heat exchanger if only the 
iniet ig (>) be remeved and relnstalicd, 


c. Before removing closure from inlet (11), 
ag apecified in paragraph 16-8A or 15-9, per- 
form the following: 


(1) Remove gafetywire from holis (9). 
WARNING 


The following procedure Uses tri- 
chloroethylene, which is a Loxic 
solvent. Inhalation of its vapors or 
prolonged contact with the Liquid can 
cause setious injury or death. 


e The following procedure uses cleaning 
compound, whieh Is volatile, Use in 
a well-ventilated area since the vapors 
displace lhe oxygen in the air, result- 
ing in suffocation, 


(2) Clean exterior surfaces of the oxidizer 
pump inlet and volute with a clean, white, xylon 
eloth, moistened with trichlorgethylene 
(MIL-T-27602) or cleaning compound 
(MIL-C+81302). 


d. All parts removed from the oxidizer pamp 
must be packaged in new clean polyethylene bags 
to prevent containination. Parts that are known 
ow suspected to be contaminated must be clearly 
marked and asgigned to be cleaned for liquid 
oxygan der vice. 


CAUTION 


An axial load of 4,000 pounds must 
not be execeded while using special 
tools te pull parts from toe turbo- 
pump, aince damage to the turbo- 
pump can reeull. 
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025-8. ‘Naurbopump-«Isxploded View (Sheet 1 of 2) 


~ 10 May 1971 
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1 Bolt 16° Impeller 
2 Lockwashey 17 Spline Sleeve 
d Cap 18 Nut 
4 Bolt 19 Lock 
5S) Plug 20) Ring 
6 Lockwasher 21 Screw 
7 Washer 22 Washer 
8 Inducer 23) Primary Oxidizer 
9 Bolt Seal 
10 Wagher 24 Spacer 
il Inlet 25 Gasket 
i2) Plug 26° Slinger 
13) K-seal 27 Gusket 
139A Insert 24 Boit 
138 K-seal 29° Washer 
14C Ingert 30 Intermediate Seal 
14 Piston Rings 31.0 Packing 
15 Seal 32° Insert 


Fiyure 16-3. Turbupump--Expladed View 


(Sheet 2 af 2) 


15-8A, REMOVING INLET. Thig procedure 
ig required if only the inlet ig to be remeayed. 


a, Remove gufetywire and clean external 
surfaces Of inlet and valute aa specified in 
paragraph 15-8, 


aA. Remove belts (9) and washers (10); then 
romove closure frou inlet (11). 


CAUTION 


Skle movement while Hftiys the Intet 
from the yoluto can cauge damage to 
the wear-rlng df the werr-ring con- 
lacta the inducer. 


b. Carefully rarsove inet (11) with Lit anel 
holding taco] T-5028673, Make sure Inlet ia 
ited straight from volute without any Bide 
movemont. 


c. Remove piston ringa (24) from talot (11) 
and asglgn tings for overhaul. New or over- 
hauled rliga will be installed during assembly. 


ad. Remoye seal (15) from volute and assign 
for overhaul. A new or overhauled seal will 
be Lnstalled during assembly. 


e. After removal of parts and tools from 
oxidizer pump, cover pump opening with new 
clean polyethylene matorial to prevent entry 
of contaminants. 


Section XV¥ 
Paragraphs 15-84 to 19-9 


14-9. REMOVING INDUCER, INLET, IMPEL- 
LER, AND SPLINE SLEEVE, 


ae Remove safetywire and clean external 
surfaces of inlet and yolute as specified in | 
paragraph 15-8, 

aA. Remove closure froin inlet (11); then 
remove bolt (1) and lockwasher (2}, and discard 
lockwasher, Using LOX inducer cap puller i 
T+50459937, remove cap (3). 


b. Meéagure and record a dimension from top 
of inducer {&) at V-niark to top of Inlet (11) ut 
12 «’clock posilian. {Volute attach lug = 
12 o'clock. } 


c. Using clearance ping ‘1-5041812, check 
thut clearance between iaside diameter of Inict 
and oulside diameter of inducer is groater than 
0.167 inch, Clearance must be checked over 
the full circumference and height of inducer. 


eA. Using heavy gage, commercial grade 
plastic sheat, wrap torque bar T-5020432 to 
protect flanges during installation; then earcfully 
inderl torque bar between flanges of hernl 
exchanger and turbine manifold. After torque 
har is in position far installation on turbine 
wheel, remove piuslic sheet from torque bar. 


d. Instnll torque bar F-50264323 on secand- 
stage turbine wheel and turbine manifold. Dur 
ing Inatallation, anake sure ial torque bar 
adequately prevents the ¢arbapump shaft from 
rotatings curd that torque bar dees not foree the 
shaft to move axially, 


NOTE 


If the turbupump shaft moves axially, 
measuremanta taken in relation ta 
the shalt will be incurreet. 


©. Install hydraulle torque tool T- 5029482 on 
inlet (11); then install terque and inspection (ool 
T-5029467. Sot tool and record dial indtealian. 


NOTED 


If turbopump ig on engine, it will be 
necessary to use adapter T-5N35941 
and adapter T-5095940 with hydraulic 
torque taal T-$029452, because of 
engine interface panel interforence. 
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CAUTION 


Damage to turbopump can result if 
4,000 ft-lb (667 pslg actuator pres- 
sure) ig cxcegdod when reducing 
torque on bolt (4). 


{. Using hydraulic torque tool T~-5020452, 
reduce stretch on bott (4) ln Ineremants of ap- 
proximately 0.004 inch until holt stretch is 
completely reduced, Record diab indication of 
bott stretch and hydraulic torque wrench pres- 
gure for each increment. (See figure 15-15. ) 


g. Remove bolt (4) ané washer (7). Bo not 
remove plug (5) and lockwasher (6) from bolt 
(4} unless bolt ig to be replaced. 


h. Romave torque and inspection tool 
T-5025467 and hydraulic torque tool 'P-5029462. 


CAUTION 


Side movyemcnt while lifting the inlet 
from the yolule can cause damage ta 
tho wearering if the Wear-riiyg con- 
tacts the inducer. 


1. Remove bolts (9) and washers (h0}; then 
carefully remove inlet (11), Make sure inlet is 
lifted strabght from yelute without any side 
movement. 


J. Flemove pistor rings (14) from tilet (11) 
and agglyn whips for overhaul. New or over- 
hauled rings will be inalalled during advenbly. 


jA. Remove plug (12) and K-aeal (13) from 
inlet (11), 


k. Remove seal (15) from oxidizer yolute 
and assign geal far averhaul., A new or over- 
hauled sual will be installed duriny assembly. 


4) Muagure and recerd dimengion from inlet 
face of volute to the X mark on face of bmpeller 
(16). (See figure 15-13, dimension C.} Hecorel 
clock position of X mark on impeller, (Voliute 
attach lug = 12 o'clock. ) 


m. Prepare oxidizer pump for remoyal of 
jnducer (8) and impeller (16) by heating and 
chilling the pump ag follows: 


15-8 Change Na. 20 = 19 May LOTL 


(1) Using heat lamps, heat the inducer and 
impeller for i to 1-1/2 hours. Remove heat 
lamps. 


WARNING 


The following procedure uses liquid 
nitrogen, which must nat be allowed 
to come in contact with any part of 
the ody. Human tissue will freezy 
upon contact, causing serious injury, 
Kye protection and protective clotl- 
ing must bo worn by personnel 
handling liquid nitrogen. Liquid 
nitrogen must be used in a well 
ventilated area sinee the yapors dis- 
Place the oxygen in the air, resulting 
in suffocation, 


(2) FL] end of shaft with liquid nitrogen 
(MIL- P-2%401) and chill shaft for 5-7 nvinutes: 
then proceed to step n. 


ne Using inducer puller T-6035033, carefully 
reinove tintiueer {BR}, Remove impeller (16); then 
usq impotter coupling pullor ‘T'-50359494 and 
remove epling sluaye (17). 


WANING 


The following procaduro uses pras- 
gsurized gaseous nitrogen or aic, which 
must not he allowed to impinge on the 
hady sinee it may cesull in akin infla~ 
then, Inflation of the skin can caus 
Korlous {njury to luman tisstiey. 


@ Bye protection must be worn to pre- 
vent foreign matlor from injuring eyes. 


® Pressurized gages can hurl objects 
With sufficient force (o cauge injury 
lo personnol. 


nA, Remove nieistare from oxidizer yolute 
and shaft within 30 minutes after removal of 
spline sleeve with a clean, white nylon eaoth 
and/ov by drying with a regulated source of tow 
presgure (50-100 psig) aseous nitrogen 
(MIL=~P-27401) or clean, dry alr conforming to 
the cleanness and humbdlty requirements of 
MIL-F-2740L. 


R-3696~3 
Yolume II 


nB. Loosen torque bar T-5028432 at turbine 
mantfold until pins are disengaged from gocond~ 
atage turbine wheel, 


o. Measure and record the follawing dimen- 
sions ta ohtain bolinee rib clearance: (See 
figure 15-13.) 


A= Dimension from upper face of vetute ty 
huckface of yolute at 12 o'ckock position. 
(Volute attach lug = 12 o'clock.) Use 
depth micromeler T-5027 842, 

B= Dimension sram top of imneller rib lo & 
park on balance face. 

C= Dimension as recorded in step 1, 

D= Impeller rib clearance. 

A-{8+ Oe D 


NOTE 


Make sure calculated impeller rh 
clearance ia retained if lhe same 
impeller and spline sleeve are ine 
stalled curing assembly, 


@ Uf additional disassembly of the 
turbupump is required, proceed to 
parugraph 15-10. 


p. After removal of parts and tools from 
oxidizer pamp, enver pump opeaing wilh new 
clean polyethylene miterial to prevent entry 
of contaminants, 


16-10, REMOVING PRIMARY OXIDIZER SEAL 
AND SELINGER, 


a. Leak-test primary oxidizer geal (23) as 
outlined in paragraph 15-19, steps n through t. 
Record leakage, 


aA, Meaaure and record dimenslon from 
upper surface of ring (20) ta back face of oxl- 
dizer volute at 12 ofelock postlion. (Volute 
attach lug = 12 a’clock, } 


18. Engage pins an torque bar T-80268482 
into sevond-slage turbine wheel; then secure 
torgue bar to turbine manifold, 


b. Straighten deformed dimples in lock (19) 
to disengage it from slots in nut (18). Using 
torque wrench T'-5028680, remove mut {18} and 
lock (1ff). Discard lock. 


Section XV 
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¢. Remove ring (20) and gasket (25), Lhen 
ugslen ring for overhaul. A new or overhauted 
ring will be installed during assembly, 


d. (Deleted) 


e. Straighten deformed dimples in wushers 
(22), Remave screws (21) and vashers (22). 
Discard acrews and washers, 


eA, Remave seal (23) with 3 jack screws 
(1/4-20 UNC x 1 ineh long); then remove spacer 
{24}, Measure and record actual spacer thick- 
ness. 


ef}. Remove sHnger (28) and gasket (27). 
{. {Deleted) 


pf. Assign seat (23) and spacer (24) for over= 
haul. A new or overhauled seal and spacer 
wil) be installed during: assembly, 


handd. (Deleted) 


J. Blseard yagkets (25, 27). 
NOTE 


1f additional disassembly of the turbo- 
pump is required, continue with para 
graph 35-11, 


k, After removal of parts and tauls from 
oxidizer pump, cover pump opentiye with new 
elean polyethylene materiat lo prevent entry of 
contaminants, 


15-11, REMOVING INFERMEDIATE SEAL. 


a. Leak-test intermediate seal (30) as out- 
lined In paragraph 16-18, steps b through g. 
Reeord leakage. 


b. Remove bolta (28) and washers (29); Wien 
disengage intermediate seal (30) from bearing 
lube seal with 3 Jack screws (1/4-20 UNC x 
t-inch long). Remove intermedlate seal and 
packing (31) and asaign seal for overhaul. In- 
Jill new ot overhauled sen) during assembly. 
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Volume If Paragraphs 15-12 to if-154 
NOTE WARNING 
If additional disassembly of the turbo- ‘fhe following procedure uses trichlo- 
pump is required, adviga turbopump roethylene which ig a toxie salyent. 
for overhaul. Inhalation of its vapors or prolonged 
coutaet with the Liquid ean cause seri-~- 
ce. After remoyal of parts und tools from tha oug injury or death. 
oxidizer pump, cover pump opening with clean 
polyethylene material to prevent entry of con- bb. Clean cavity and immediato exterior 
taminants. aurface with a clean, white nylon cloth mvig- 


tened in trichloroethylene (MIL~T-27602). 
t5-12. CLEANING, 


15-13. All parts must bo cleaned to enable a 
thorough inspection for defects, wear, or dam- 
age, Rectean parte after repair. If batt (1), 
ring 458255 in inlet (11), balts (28), or washera 
(29) have dyed aurfacos, the dye must be 

alr lpped from the parta before the paria ave 
eleanad. Cleaning procedures for cleaning 
individual parts for liquid oxyven service are 
outlined in R-3896-3, Volume i, Handling and 
packaging procedures for cleaned parta are 
Outlined in R-3896-9, Volume 1. 


16-14. INSPECTING ANP REPAIRING. 


15-15. Inspecting the tarbopump determinoa if 
the Individual parts have heen damaged by mis~ 
handling or wear. Inspect parts, that contact 
Hquid oxygen when installed, for avidence of 
dye, Parts with dyed surfaces inuat haye dye 
stripped fram part aa outlined In [t-3806-3, 
Yalume k. Refer to fiyure 15-4 and ingport 
individual parta for gonecral conditlon, clean- 
ness, damage of threads, corrosion, distortion, 
nicks, burs, and seratches. 


15-15A, REPLACING PLASTIC FOAM IN 
OXINZER VOLUTE CAVITIES, ‘The foain fill 
muat be removed and replaced if it fs not 
bonded to iha metal, or if it is cracked, detert- 
orated by molsture, or loose in the cuvity. 


a. Remove elastomor aval and all foam from 
curity. 


Change No. 20 - 19 May 1871 15~" 


Sectlan X¥ 
Paragraph 15-158 


ec. Mask area as nevegsary or constrict 2 
harrier of 0.008 inch Mylar film (Bu Pant), or 
equivalent, if required, 

d. Catalyze Stafoam 308, parts Cand R 
(American Latex Corp), as follows: 


(1) Prepare one quart or less by adding 
approxiniately 142 parts of C to 100 parts of R, 
by welght. Follow manufactarer‘'s instructions, 
iC different. 


(2) Mix parts C and R tho oughly for 60 
siecands. 


WARNING 


Polyurethane resins and catalysts 
arc akin irritants. Avyold cantact 
and inhalation of vapors. Use in 
a well-ventilated area. 


é€, Pour mixture inte cavity within 60 seconds 
after mixing, Fill cavity 1/8 full. The oulx- 
ture will expand about 8 times to fil) remaining 
fipace, 


f. Foaming will begin approximately 30 
seconds after mixing and continue fur about § 
minutes, [f forming fails to occur within 15 
minutes alter mixing, ceémoye mixture from 
cavity and discard. Reclean cayily and repoal 
procadure using a new supply af Stafoam 406. 


g. TE foam docs nut completely FUL cavity, 
prepare additional foam, an directed in Atop d, 
and adel it to cavity within 13-45 minutes 
alter original pour. The foam will bond to the 
previous layer. 


h, Allow foam to cure, at room teriperature, 
for at least one hour before handling, cutting, 
or sawing. 


i, Remove excoss foain with a file, charp 
knife, or abrasive paper. Avold scratching or 
mirring surface. 


j. Remove spilled resin or catalyst with 
methyl-ethyl-ketone (Vederal Specification 
TT-M-203), 
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WARNING 


Methyl-ethyl-keton2 La flammable 
and must not be used near heat, 
sparka, or open flanie. Inhalation 
of tts vapors or prolonged contact 
with the tiquid can cause serious 


injury, 
k, Remove masking tape and Mylar harrier. 
1 Allow 24 hours for complete eure. Foam 


nwust be rigid and tack--free affer cure is 
complete, 


15.16B, REPAIRING PLASTIC FOAM ELAS- 
TOMER SEAL, The ekistomer seal must be 
replaced whenever the foam has been removed 
from the volute cavity and replaced, If the seal 
is cracked, punctured, or dete.torated and the 
plastic foam in the cavity {gs in gaorkt condition, 
only the 5éal must he repatred or replaced, 


a. Mask aren surrounding foam-[itled cavity 
a8 necessary. 


hb. Prepare Viton elastomer C-328 RTV 
(Connecticut Hard Rubber @y} as follows: 


(1) Add one drop of (-328 eatalyst, from 
a standard eye dropper, to cach 12 grama (or 
one drep per 10 ce) of C-328 huse compound, 


(2) Mix the catalyzed compound thoroughly 
for 5 minutes, fo not mix more campaund 
than needed, The pot Uf? 16 6-8 hours, 


c. Apply compound to the seal being repaired 
or directly to foam in newly fled cavilics, 
using a brush or spatula, The compound must 
be smooth, uniform, and spproxiinately 0. 030 
inch thick, 


d. Cure the seal material at room tumper- 
ature, Beal parts may be handled ag son aa 
the coating has set. Do not exposo to solvents 
for at least 24 hours. 
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Volume Il 


b. Measure and record a dimension from top 
af inducer (8) at V-mark to top of inlet (11) at 
12 u'clock position. (Volute attach lug = 
12 o'clock. } 


¢. Measure and record the following dimen- 
sions lo verlly the actwal radial clearance be~ 
tween outside diameter of inducer (8) and Iuside 
diameter of inlet (11) in 4 places: 


(1) Sweep inlet (11) inside diameter te find 
polnt closest to shaft. lientify as point MC 
(injaimum clenrance). Iecord the angular loca 
tion by derreeg clovkwise from attach lug. 


(2) Tucn shaft to rotate inducer (8) and 
measure with cleargice pings T-5041012 to lorale 
point on inducer (8) that sweeps clasast to point 
MC en talet (21). Identify thls polnt on inducer 
by applying #& sma)l spot of sealant and antiveize 
dispersion KISU0120-017 (Rocketdyne), Record 
thia point as X. 


(3) Record actual minimum clearance be- 
tween palnts X and MC, 


(4) Motate point X of Inducer (8) to a poal- 
tlon 10 depreces from point MC and record clear 
ance at MC. 


(5) Rotate potut X of Inducer (3) to a posl- 
tlon 180 degrees from polnt MC and record 
clearance at MC. 


(6) Rotate point X of inducer (8) to a post- 
tlon 270 degreca from paint MC and record 
clearance at MC, 


tt. Install torque bar P-5026432 on second 
atnge turbine wheel tad turbine manifold. 


e. Install hydraulle torque wrench ‘T-5029-452 
an inlet (11); then install check [brture T-50294687, 
Sel check Cixture and record dial indication. 


NOTE 


It lurbopump ia on engine, willl be 
necessary to use torque too! adapter 
‘C-§035941 anc Indicator adaplor 
T-$035040 with hydraulle lorque 
wrench T-6020452, because of oi- 
fine filenfare pane) interference. 


f. Using hydraulic torque wrench T-5020452, 
reduce stretch on polt (4) in increments of up- 
proximately 0.001 Inch until bait stretch is com- 
pletely reduued. Rocord dial indlcatlon of bolt 
stretch and jiydraulic torque wrench pressure 
for é¢ach Increment. (See figure 15-15. } 


CAUTION 


Do not exceed 4, 000 foot-pounds 
(867 psig actuator pressure) when 
reducing torque on belt (4}, since 
damage to turbopump can result. 


g. Remove bolt (4) aud washer (7). Do not 
remove plea (8) and lockwasher (6) From belt (4) 
unless bolt is to be replaced. 


th. Romove check fixture T-5029467 and hy- 
draulic torque wrench T-0029452. 


i. Remove bolts (9) and washers (10), then 
carefully remove inlel (11) with Inlet puller 
T-5026375. Make sure inlet Is lifted stratght 
from volute without any side movement, 


CAUTION 
Side movenient while lifting the tnlet 
from the yalute can cause damaye to 


lhe Wear-ring it the wear-ring cou- 
tacts the induesr, 


J. Remove piston rings (12) from inlet (11) 
und asgign rings for overhaul. New or aver- 
huiwwled rings will be inatalled curing assembly 


JA. Remove plug (214) and K-seal (118) fron 
‘net (12), 


k. Remove seal (13) from oxicizer volute and 
agsign seal for overhaul. A new or averhauied 
seal wil be dustalled chiring assembly, 


kA. Remove torque hav T-5026492 trom 
second-glage turbine wheel and turbine manifold, 


1. Meagure and record dlnension from inlet 
face of yolute al [2 o'elock position ta the X 
inark on face of impeller (14), (See figure 
15-13, dimension C. } 


1A. Install torque bar T-5020432 un second- 
stage turbloe wheel and turbine manifold. 


ni. Prepare oxidizer pump for removal of in- 
ducer (8) auc! impelter (14) by heating: and chiil- 
Lng the pump os follows: 


(1) Using heat Jainps, heat the inducer ani 
Impelicr Cov 1 to 1+1/2 hours, Remove heat 
lamps. 
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(2) Fill end of shaft wlih siguid nitrogen 
(MIL-P-27401) and chill shaft for 5-7 minutes; 
then proceed to glep n. 


WARNING 


Eye protectlan and pratectiva cloth- 
{ng must be worn by personnel han- 
dltng liquid nitrogen, to provent the 
liquid from coming in contact with 
any part of the body. Human Ussue 
will freeze upon contact, cauaing 
serLlous permanent Injury. 


Using inducer puller T-5035933, carefully 
annie inducer {8}. Remove impeller (14); 
then use tmpeller spline sleeye pullay T-5635994 
and remove apline sleeve (15), 


nA, Remove moisture from pump within 30 
minties after removal of spline aleeve by purg- 
ing with low-pressure gadéous nitrogen 
({MIL-P-27401). 


nB. Remove torque bar 'I'- 5026442 from 
sevond-stare turbine wheel and turbine manifold. 


a, Measure and record the fullowlay dimen. 
sions to abtatn balance rib clearance: (Sec 
figure 14-13.) 


A = Dimenslon from uppar face of vatute to 
backface af vulute at {2 o'clock posltion, 
(Volute allach lug = 12 o'cJucls.) Use 
cepth inicrometer T-502 th 12, 
Dimenston frora top of impeller rib to X 
mark on balance face. 

C # Dinenslon ag recorded in stop | 

D = Impeller rib cloareance. 

A-(B+C) 2) 


NOTE 


—_ 
7 
I 


Make sure calculated fimpaller rib 
clearance is retained tf the same 
impeller and spline aleeve ars jue 
stalked during assembly. 


@ if additional digagsembly of the 
turbopuinp [3 required, protuadd 
tg paragraph 15+410, 


p. After remeval of parts and tools from 
oxidizer pump, cover pump openhy, with now 
polyelhylene materlal to prevent entry of ron- 
tanunanta. 


15-10. REMOVING PRIMARY OXIDIZER SEAL: 
AND SLINGER. 

a. Leak-test primary oxidizer seal (22) as 
outlined In paragraph 15-19, steps n chrough t. 
Record leakuge. 
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aA. Measure and record dimension from 
upper surface of ring (19) to back face of oxidizer 
volute at 12 n‘clock position. (Volute attach 
lug = 12 o'clock. ) 


aB, Inatall torque bar T-5026432 on gecond- 
atage turbine wheel and turblne manifold, 


b. Deform dimples in lock (18) to disengage 
tt from slots iu nut (17). Uslng torque wrench 
T-5028680 remove nut (1) and lack (18). Dis- 
card lock. 


bA. Remove torque bar T-5026432 from 
second-stage turbliie wheel and turbine manifold. 


e. Remove ring (18) and assign ring for over- 
haul, A new or overhauled ring will be installed 
during assembly. 


d, Measure and record the following dimen- 
sions to determine existing primary seal-to- 
slinger clearance: {See figure 15-%, ) 


A 


Slinger (25) and gasket (46) seated on 
Shalt, 

B = Slinger (25) bottomed against geal (23). 
A- Bs Cor seal-to-allngor clenrance, 
his clearance must be @, 169 inch 
minkmium, 


e. Deform dimples in waghers (21), Remove 
surews (20) ancl washers (21). Diseard washers. 


eA. Remove seal (22) with 3 jack serews 
(1/4-20 UNC x 1 (nch Jong); then remove spacer 
(23). Measure and record aclual spacer thiek- 
NeW. 


¢B, Kemove paket (24), slinger (25), ane 
yusket (26). 


f. Monsure and record the following dimen: 
alongs to obtain the spacer (28) thickneyg and 
seal (22) wear: (See figure 15-5.) 


A # Dimension from volute geal (22) flange 
to Blép on shaft. 
B a Thickness of ainger (25). 
Ca C1+ C2. Total thicknass of both paskets 
(24, 26), 
Operating length of seat (22). 
Depth of step on ring (16). 
Computed thickness of spacer (23). 
C-({A+D4E)+ F 
NOTE 
Oncratlng length of seal (22) 16 equal 
to the free length minus average of 


compression value inarked on top of 
seal flange. 


= 
fuged 
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Valume [) Paragraph 15-15C 
15-15C, DEMAGWNETIZING PRIMARY OXI- b. Using demagnetizing unit SB-911 (Magaa- 
DIZER SEAL MATING RING, flux Corp), or equivalent, demagnetize ring 


(20) as follows: 
CAUTION 


The magnetomeler must not come in 
direct contact with the scaling sur- 
face of ring (20) since the Surface 
cun be damaged, destroying its seal- 
ing capability, 


{1} Turn on demagnetizing unit, 


(2) Move ring {approximately one foot per 
second} back aud forth meveral Limes through 
alternating magnetic field of coil, 


a. Using magnetometer 2490 (Magnaflux (3) Move rbig at least 3 feet from unit; 
Corp), or equivalent, eheck ring (20) for then turn demagnetizing unit off. 
residual mugnetism, Residual magnetism on 
any area cf ring must sot excecd & acrsteds ve. Repeat step ato determine if ring has 
{magnetometer deflection of 41 Increment). If béen sufficiently cemagnetized. 


residual magnetism is greater than 8 oersteds, 
ring must be demagneti zed, 


Part Name and 


Index Number Inspecting Repairing 

Cap (3) PReteriorated ar damaged anodic Replace anodic coating or iridite aa 
coating. outlined in K-9896-3, Volume I, 
Missing or damaged dry-fllm Assign cap for overhaul, 
lubricant. 

Plt (4) Galling of threads or shoulder. Replace bolt. 
Missing or damaged dry-film Assign bolt for overhaul, 
hibrlcant , 

Inducer {%) Any th .cationg of cracks appear- Assign laxbepump [or overhaul if 


iny on leading or latling edgeaof = blades are cracked. 
bindes; perform dye~penelrant 

ingpectlon as oullined in R-3896-4, 

Volume I, oa nl} edges of blades. 


Nicks aud seratches. Hand-poligh ta reniave defects. 
Missing or damaged dry-filam Assign Induces for overhaul. 
lubrleant. 

Inlet (11) Inspect Kol-F goal labyrinth jands Replace inlet if seal is damaged. 


for cracks or broken land. 


Inspect botts and tab washers that Replace damaged bolts or tab 

hold seal to Inlet, washers. Torque bolita to 36-38 
inch-pounds after replacing tab 
washers or bolts. 


Damaged or misaing ingerts. Replace ingerts as outlined tn 
H-9886-3, Volurne I. 
Nicks and acratches. Hand-poliah to ramove defects; thon 


iridite reworked area as oulllned in 
R-t896-3, Volume I. 


Figure 15-4. Inspecting and Repairing Turbopump (Sheet 1 of 4) 
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Part Name and 
Intex Number 


Spline Sleeve (17) 


Impeller (16) 


Nut (18) 


Slinger (26) 


Oaidizer Yolute 


a TT Sekine SE 


Figure 10-4, 


R-3896-3 
Volume I 


Inspecting 


Aluminum oxide carrosion around 
OD of inserts. (evidenced by white, 
powdery substance). 


Minor corrosion on sealing surface 
(mottled spots on top surface of 
inlet (11)}. 


Taspect for wear or damage. 


Missing or daraaged dry-film 
lubricant. 


Any indications of cracks appear. 
lng on leading of tralling adres of 
yanes; perforin dyc-penetrant fn- 
spection ag outlined in R-3896-4, 
Volume 4, on all eden of vanes. 


Inspect for nlcka, sevatehes, or 
damaged threads. 


Tnspect for nicks and siratches. 
Damaged seallng surfaces, 


Inspect ebistamer seul on foam 
filled cayliles for conditon and 
effectiveness, 


Inspect fowm-filled cavities for 
inetal-to- metal and cell-to-cell 
veontact, délerioration, and entry 
of molsture. 
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Oe aun ret on lead 


Repairing 


Brush with plastic brush to remove 
visille corrosion. Mask inlet as 
necessary to prevent oxidizer pump 
contamination. 


Hand-polish to remove Corrosion 
from sealing areca. Remove mini- 


mum materia) und maintalnggeC 
(inish, or equivalent, IJrlditeé ve- 
worked area a4 outlined in 

R~J496-3, Volume 1. Mauk inlet 


as necessary to prevent contami- 
nation of oxidizer pump interion. 


Replace if damaged or shows signs 
of weir, 


Ausign spline sleeve for uverhiuul, 
Replace impeller with space loipeiler 
of same configuration thathas been 
asslgnedagareplacemant if vanes 
are cracked, Replace spline slecve 
(17) df tinpeller (16) ig tobe replaced. 


Replace if dimaped. 


Hnnd-polish to remove deferts. 
Replace, 
Repatr ov replace as ovtiined in 


pavagraph 15-151R, 


Remove foam and replace 15 out- 
lined In paragraph 15-154, 


Inspecting and Repalving Lurhopuinp (Sheet 2 of 2} 
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15-16. ASSEMBLING. 


16-17. Assembly procedures far the oxidizer 
pump must be performed in the order listed. 
An oxidizer pump that only required partial 
disassembly rnust be assembled by meeling re- 
quircmenta of thia paragraph and performiag 
applicable installation procedures. The lubri- 
cants used in chig procedure are specified in 
the procedural steps. Specified lubrication 
procedures (methods) are outlined in R -3896 -4, 
Volume I. See figure 15-3 for parts and index 
numbers, 


NOTE 


Measurements taken during asaem- 
bly of the turbopump must be re- 
corded and made available to the 
Rockotdyne representative for 
transmittal ta Engineering. 


a. Cleanness standards contained in para-~ 
“raph 15-3 must he strictly adhered to. 


b. (Deleted) 
WARNING 


The following provedure uaes tri- 
echlorocthylenc which is a toxte 
solvent. Inhalation of ita vapors or 
Prolonged contact with lho Liquid 
can cauge sorioug injury or death. 


6 The followlog procedars uses clenn- 
ing compount which is volatile. 
Use In a well-voutitated areca alnee 
tha vapors displace the oxygon in the 
air, resulting in suffocation. 


c. Clenn interlor surfaces of oxidlaor pump 
with » clean, white nylon cloth moistened with 
trirSlorocthyteno (MIL-T-29002) or cleaning 
compound (MIL-C-81902), 


NOTE 


Ail new parts tat are to be used thy 
the oxidizer pump roust be recetyed 
in Packages that certify the parte as 
being cloaned for liquid oxygen ger- 
vice, Make sure that other parts 
which are accuptablo for reinatally- 
tion are in a Hquld=-oxygen-clean 
condition. 
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15-18. INSTALLING INTERMEDIATE SEAL. 


a. Vorify that bolts (28) and washers (29) do 
nat have dyed surfaces. H dye is present, the 
dyed part must be stripped and cleaned, a3 out~ 
lined in R-3896-3, Volume [, 


aA. Apply (Method ¥) Molykete 2 powder 
(Dow Corning Corp) to packing (31); then install 
Patking in groove of bearing luba geal, 


aA-!, Using sea} instalhation tool T-5044645 
and 3 jack screws (1/4-20 UNC x | inch long}, 
install Intermediate seal (30) on bearing lube 
seal with washers (29) and bolts (28). Torque 
bolts to 60 +10 in-lb. 


ab. Remuve geat instalation tool and jack 
SCrewve. 


b. Install pressure test fixture T-5026440 
over pump shaft and intermediate seal (39), then 
install fixture on oxidizer yolute with 4 bolts. 


c. lnustail pressure teat fixture T $0286T5 
on Intermediate seal purge inlet and connect a 
source of gageous nitrogen (MIL-P-27401) to 
the fixture. 


d. Connect one flowmeter to oxidizer seal 
Graia ling and another flowmeter to the bearing 
lube acal drain ling, Cap or plug remalning 
fittings and openings. 


e. Slowly apply 50 +6 psig gascoug nitrogen 
to purge inlet; mcagure and record leakage at 
oxidizer seal drain and bearing iubo seal drain 
lines. Leakage at either drain Jine must not 
excoad 2,500 acim far olther a new or over~ 
hauled seal, 


{. Apply Leak-leat compound (MIL-L-29507) 
to flitings and atetle avala in purge systoin. No 
feaknge ta allowable. 


g. Decrease gaseous nitrogen pressure ta 
“Zero. 


WARNING 


The fajlowing, procedures uses clean- 
ing compound, which ta volatlia. Use 
ink well-ventilated area aince tha 
vapors displace the oxypen in the alr, 
roguiting in suffocation. 


h. Remove all loak-lest compound from joints 
and fittings with a clean, dry cloth, or by fluah- 
Ing inaccessible areas with cleaning compound 
(MIL-C-81302). 


i. Remove pressure test fixtures T-5026440 
and T-5028675. 
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15-19. INSTALLING SLINGER AND PRIMARY 
OXIDIZER SEAL. 


a. Make sure that ping of torque bar are dis- 
angaged fram turbine wheel; then, using depth 
nilcromoter T-5021812, mecnsure and record 
the following dimensions to determine primar 
aeal spacer (24) thickness. (See figure 15-5. 


A = Dimension from volute seal flange to 
step on shaft. 

B= Thickness of slinger (26). 

GC =C1+C2,. Total thickness of both gaskets 
(25, 27). 


R-3896~3 
Yoluine II 


b. Measure and record nose hoight of seal 
{29}, {See figure 15-54. } 


¢c. Using depth micrometer ‘T-502 1612, 
measure and recard the following dimensiona to 
obtain s!luyer-to-intecmeédiate aéal clearance: 
(See figure 1-6, view A.) 


A= Diniension fram slinger seat on shaft to 
top of sAal, 

B= Stinger lower gasket thickness. 

C = Shaft seat of slinger to bottum of slinger, 

A-~ (C - B) sD or slinger-to-intermediate 


seal clearanee. ‘This clearance must be 


D = Operating length of seal (23), 
8 pele (28) 0.118 inch niinimurn, 


E = Depth of step on ring (20). 
F = Thickness of spacer (24). 


R+i@-(A+D+E)=F d. Using depth micrometer T-5021812, 


measure and record the follawiny dimensions 
to obtain slinger tip-te-fntex mediate seal 


NOTE 
cleurance: (Soe figure 16-6, view B.) 


The operating length of seal (23) is 
equal lo the free length minus the 
average of the campressian value 
marked on top of the seat flange, 
This allows a talerance of 10,010 
inch in the selection of spacer (24). 


A = Shinger-to-intormediate seal clearance 
computed in step c. 

B = Slinger t!p to battom of slinger. 

C = Step dimension af seal. 

A+ (C - 3) = Dor slinger ttp-to-intermedtate 
seal clearance, This clearance muat be 
0, 118 inch tainimum, 
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Figure 15-5. Determining Primary Oxidizer Seal Spacer Thickness 
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SLINGER 136! 
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148 
MINIMUB S— LNT EHMETMATE 
7 : 


SEAL. (30 


SLINGEU € LEARANC BE $L)NGER TIS Cl FARANCE 


view B 


Fi-3-2-2HA 


Figure 15-6. Delermining Oxldizer slingor-to-Intermedlave Seal Clearance 


e, Using protection sleeve T- 6026436, jnatall with 4 washers (22) and 4 screws (21). Torque 
gasket (27) and slinger (28} on turbapwinp shaft, Rerews to 120 15 inch-pounds. 


f, [nstall spacer (24) (thickness determined g- Measure and record the (cllowing dimen- 
in step a}, Marke sure that part number of screws  siong to obtain primary oxldizer seal-to-slinger 
{21) i6 ag speeifled In R-3890-4, that screws are = clearance: (See figure 15-7,) 
new, and dhat scrow length is 1.0826 (0.000, 


-0,062) inches, A Slinger sented (with gasket} on shaft, 


Be Slinger raised to bottom agalast primary 


CAUTION oxkdizer seal. 
Damage to the turhopump can result A» Be Cor primary oxidizer seal-to-slinger 
if the wrong serews are used to in- Clearance. Thls clearance muyat be 0, [60 
stall tha primary oxidizer scat, inch minimum. 


fA, Using 3 jack screws (1/4-20 UNC x 
Linch long), install primary oxidizer geal (23) = ner 


z - oe OXI LER VOLUTE FACP 
q BART t y GIIAFT hd MEIER (28) 
q hy 


BEATE WITH 
KLINGER 426) A GASKPT {27} 
WOTTOMED AGAINST 


ON SHAPT STEP 
PINMAKY OXIDEZRIE BEAT. 123) 


rum, 


nina 
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‘ SEAL, (231 
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Figure 15-7, Determining Primary Oxidizer Seal-to-Slinger Clearance 
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h. Remove screws (28), washers (22), pri- 
mary oxidizer seal (23), slinger (26), and 
gasket (27) that were installed in atepe e and f. 


hA. Inspect gasket (27) to make sure [t was 
not damaged while temporarily installed. 


NOTE 


Make sure that end of turbopump 
snaft and all parts ta be inelalled 
in the follawing steps are cleaned 
far liquid oxygen service, 


i, Using protection sleeve T-502U436, install 
gasket (27) and slinger (26) on turbopump shaft, 


iA. Vevify proper seating of gasket (27) hy 
taking 4 equally spaced measurements fram 
inlet mating face of volute to outer land on 
Slinger lub. ANH measurements must be within 
0,002 inch of cach other. 


iB. Make sure that part number of serews 
(21) is as specified in R-3890-4, that acrows 
are new, and that screw length js 1, 0625 
(10,000, -0,082) juches, 


SAUTION 


Damage te tue furbopump ean result 
ifthe wrong screws are uged to in- 
stall the primary oxidizer seal. 


NOTE 


The 4 serows (21) used to Lome 
porarily install the prinmry oxkdizers 
seal can be considered ae hew screws 
if aceoptauble for reinulallatlon. 


j. Measure and record actual spacer (24) 
thickness; then install spacer and primary oxl- 
dizer seal (23) using washers (22) and screws 
(21). urque screws (21) to 120 15 inch- 
pounds. Lousen ouch screw (21) indivitually: 
then retorque to 120 45 Inch-pouncds. 


jA. Remove protection sleeve and jack 
serews, 


jB. Mako sure that ring (20} is demaynetized 
{paragraph 15-15C) before ingtailation, 


jC. Engine pina on torque bar T'-5026432 
late aecond-stago turbine wheel; then secure 
toreue bar to turbine manifold, 
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k. Install gasket (25) anc ring (20). 


kA. Prepare lock {19} fnr installation and 
install lock and nut (18) as follows: 


{1} Remove dry-film lubricant frum top 
surface of lock that makes contact with nut, 
using: a nylon bristle brush, borax soap pawder 
(Federal Standard 15), and weler. Rinse tock 
thoroughly with water, then dry. 


WaRNING 


The following procedure uses lri- 
chioroethyJene which is a toxic 
solvent. inhalation of itg vapors or 
prolonged contact with the Liquid 
can cause acrious injury or death. 


@ The following procedure uaes cleans 
ing cormpound which is volatile. Use 
in a well-ventilated arez slace the 
vaporg displace the oxygen in the air, 
resulting in suffocation. 


(2) Mand-~cleun lock with trichlorocthyl ene 
{MIL=T-27002) or cleaning compound 
(MIT.~C-81302). 


(8) Using a clean, Int-free nylon aeth, 
apply a thin uaiform film of fluorinated lnbrlennt 
RH0140-010 (itocketdyne) to top surface uf lock 
that inakes contact with nut. 


CAD'TION 


lubricant must not be allowed on the 
threads of the nut er on the Lattom 
gide of the lock that makes contact 
with ring (20). Lubricant on the 
thrends of tha nut can cause a higher 
compressive lond to he applied to 
the lock when the nut ig torqued. A 
high compressive leat or lubricant 
on tho hotlom side of the lock can 
cause the lock toe rotata and result 
in bending or shearlay the lock taba. 


(4) Install lock and nut, Torque nul with 
wrench T-5028680 to 250 +10 fi-1h, 


kB, Loosen torque bar T-5026492 at turbine 
manifold until ping are disengaged from seeond- 
atago turbine wheel, 
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“igure !5-8 Turbopump Locking Device Installation 


FL 9-2-2148 


Figure 16-84, Measuring Oxidizer Impeller 
Dimensions 
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\. Measuse and record runout of upper sur- Pressure 
fice of xing (20), Maximum runout must not __{pasig) 
exceed 0.0015 inch. i 
$20.5 
ma. Messvre and record dimension from 40 41 
upper surface of ring (20) ta back face of oxi- 60 +5 


dizer volute at 12 o’clock position. (Volute 
attach luge # 42 o'cleck, ) 


n. Install pressure test fixture F-5026440 
over pump shaft and primary oxidizer seal (23), 
then atkach Eltture to oxidizer volute. 


© Open the oxidizer senl pyres drain line. 


p. Connect a gource of gaseous nitrogen 
(MIL-P-27401} to presature test fixture 
T-5026440, 


q. Slowly apply 60 +5 psig gaseous nitrogen 
ty pressure teat fixture ancl apply keak-tost 
compound {MiL-L-25567) io all pressurized 
fittings and static geal. No leakage |e allow- 
able. 


WARNING 


The following procedure uges clean- 
ing compound, which is vointtle, Use 
ina well-ventilated area since the 
vapors displace the oxygen in the air, 
resulting in suffacatlen. 


r. Remove all leak-test compound from joints 
anu fittings witb a cleun, dry cloth, or by Hush- 
ing inaccessible areas with cleaning compound 
(MIL-C-31902). 


S. Reduco pressure co zero; then repair any 
leakage befare continuing icak-teat. 


gA. Stowly apply gaseous nttrogen to the 
pressure test fixture al the following pregaures, 
in the order listed) und maasure lor leakage 
past primary oxidizer seal (23) at oxidizer sacl 
pucye drain line. Rotate turhopump shaft 
during leak test a minimum af ene revolutlon 
in each direction. One revolution of tarbeoumnn 
shalt requires five revolitlions of turbopump 
torque gear. Record minimum and maximum 
leakage rate far either rotating or stationary. 
Maximum allowable leakage muat not exceed 
specified amount at cach preseure value: 
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Figure 15-9, Checking Oxidizer Impeller Rib-to~Volute Clearance 


t. Decrease gaseous nitrogen pressure lo 
zero and rumove pressure test ixture 
T- 5026440, 


u. Deform ali washers (22) using one inden- 
tation in serew (21) and one indentation in pri- 
mary oxidizer seal (23). {See figure 15-8, ) 
indentations must close to withia 0.010 inch. 


vy, Deform outer edge of lock (19) inte in- 
dentations of nul (18). {See figure 15-8.) 


16-20, INSTALLING IMPELLER, SPLINE 
SLEEVE, INDUCFR, AND INLET, 


a. Verify that ring 458255 tn inlet (11} and 
boil (1) do not have dyed surfaces. If dye ia 
present, the dyed part mwst be stripped and 
cleaned, ay outlined ta R-3896-3, Volume I. 


aA. Moasure and record the following 
dimensions: (See figure 15-8A. } 


{1} Qutgide diameter of impeller (16) at 
shroud. 


(4) Outside diameter of impeller (16) at 
vane. 


(9) Height from upper surface of impeller 
(16) balance riba to counterbore for sapling 
sleeve {17). 


{4) Impeller OD = tiipeller maximum 
diameter at wear-ring surface. 


b. if oxidizer pump is being assembled with 
a different serial-numbered jinpeller and/or 
spline sleeve, meaaure and record the folioving 
dimensions to obtain correct spline sleeve {17} 
Slange dimension: (Thia dimension controls the 


0, 100 +0. 603 inch impeller rlb clearance. (See 
figure 15-9.) {If same serial-numbered impetlor 
und spline slecye are being installed, disregard 
this step and cuntliue with step ec. } 


A= Dimension from sicp on shaft to back 
face of yoluie. 

B= Dimension from impeller rib to counter- 
bore of impeller. 

C= Balance rib ciearance dimension, 0. 100 


0,903 inch. 
(B+ C)- A= Dor dimensian of spline slecve 
flange. 


c. Install Inlet (11) with every third bolt (9} 
and washers (10), ‘Porque bolts (4) to 488 412 
inch-pounda, 


qd. Sivaep the oxidizer wear-ring to locale the 
point closest to the shaft and identify this point 
as AB. Record its location by degrees clock- 
wise from zero (volute attach lug). 


e, Using a dial Judicator, set indicator at 
sera on pont AB, sweep 180 degrees clockwise 
around wear-ring and record indicator reading 
as B. 


{. Remove bults (9}, washers (10), and intet 
{Ei) (rom turbopump. 


g. Measure and record inside diameter of 
Injel (11) wear-ring center land on a line from 
ABto Band identify and record this dimension 
as wear-ring ID. 
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Figure 15-10. Measuring Oxidizer Turbopump Dimensions 


h. Measure and record the following dimen- NOTE 
sion: (Sce figure 15-10.) 
Items 1 through 6 are measured at 


{1} Inlet mating face of volute to back face the master spline and/or 12 o'clock 
Position, as applicable, (Volute 


of volute. 
attach lug = 12 o'clock. } 
{2} Inlet mating face of volute to spline 
eleeve seat af shift, CAUTION 
; The blind spline of the spline siecyve 
(3) Mimenalon of spline sleeve flange. must line up with the blind spline in 
is 2 ihe shaft, to establish the correct 
is Pile toad from counterbore to inducer angular position of ipmpeller to in+ 
Maying tO ducer, 
(5) Impeller from top of rib to inducer i, Heat spline sleeve (17) to 250° F maxi- 
mating face. mum atid install over pump shaft. 
(8) Inducer fram impeller mating face to NOTL 
hub fave. 
The spline sleeve (i7) and shalt must 
{7) Impeller from top of rib to X mark on return io ambient temperature vefore 
onposlite face. continuing wlth procedure. 
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j. Vewrify bottoming of spline sleeve aa fol. 
lows: (Sae figure 15-11.) 
A = Dimension recorded in steph, substep 2. 
B= 
¢ = Volute face to impeller face of spline 
sligeyé (17), calculated and actual. 


Record dimensions and verify that A- B= C, 
and that © caleuluted = the actuak meaaure- 
ment. 


k. Using the ¥ mark on tub face of inducer 
(8}, locate the master soline on inducer. With 
the Inducer V mark at 12 o'clock position, de-~ 
termine clock position of master spline and 
record. 

kA. Engage ping on torque bar T-5028432 
into second-stage turbine wheel; then secure 
torque bar to turbine manifold. 


NOTE 


All tools, parts, and equipment re- 
quired to perform steps 1] through r 
mush be readily available so that the 
impeiler and inducer will be in- 
stajled within specified etine. 


]. Hent impeller (14) and inducer (8) to 
250° F maximum. 
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Figure 15-11. Checking Gxidizer Spline 
Sleeve Installation 


Dimnenstan recorded in aleph, aubstep 4. 


NOTE 


Steps m through © must be performed 
immediately (within 5 minutes maxi- 
mum) after ramoving impeller and 
inducer from heat source, to obtain 
proper digametric clearance between 
impé)ler taducer and pump shaft. 


m. Inatall impeller (16) over apline sleeve 
(17) ta tts bottomed poaltion using no force other 
than the weight of tie part. 


n. Using Inducer puller T-5035933 
Mmatwll Inducer (0) over shaft using no force, 
Axial clearance between (mpeller and inducer 
mating surfaces must be leas than 0. 230 inch. 
Calculate this dimension as follows: (See 
Figure 16-12.) 


A = Dimeusion recorded la staph, substep 4. 

B = Dimension recorded in step h, substep 6. 

C = Actual dimension recordnd in step }. 

D = Calculated and actual dimension from 
volute to inducer hub face. 


u 


Record dimensions and calculate D = (A + B)~ C. 
Make sure that D calculated 40.230, -9.000} 
equals D actual. 


nA&. Install plug (5) and lochwasher {8) on bolt 
{4}. Torque pleg to 200 412 inch-pounds. 


nB. Deform icckwagher (6) into one Indenta- 
tion on bolt (4) and one indentation on plug (5). 


0, Inatall bott (4} aud washer (7) to apply 
axtal load on inducer (8) and Wynpeller (16). 


NOTE 


Step r must be performed immedi- 
ately (within & minutes maximuny) 
after completing step o. 


{(Dalated) 


yr. Apply an oXial ioad of 2,500 pounds (260 
foot-pounds torque) ta balt {4} to hattom Inducer 
{8). After inducer (6) 13 bottomed, apply an 
axial load of 4,000 +1, 500 pounds (451) + 100 
foot-poundy torque) contlnuously until parts 
reach amblent temperatura. 


NOTE 


These torque values apply only when 
torquing through bolt (4). 


p and q. 
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Figure 16-12. Checking Oxidizer 

Impeller and Inducer 


s. Longen torque bar T-5026432 at turbine 
manifold until pins are digengaged from second- 
stage turbine wheel, 

t, Verify bottaming of | ead and inducer 
as follows: (See figure 15-12. } 

A = Dimengsion recorded in sleph, substep 4. 

B = Dimension recorded in step h, substep 6. 

C = Actual dimension recorded in step }. 

D = Dimension {ram volute face ta inducer 

hub face, caleulated and actual. 


Fi-3 2.4% 


Record dimensions and verify that (A + B) - 
C =D, and thal D caleulated = actual meusure- 
ment. 


u. VYeruiy impeller rlp cloarance as follows: 
(See figure 15-13.) 


A = Dimension recorded in step h, substep 2. 
B = Dimension recorded in step h, substep 7. 
C = Dimension fron Inlet mating fare af 

volute to X mark on face of impeller. 
D= Impelier rib ckearance. 


Rocord dimensions and determine D = 4 - 
iB+C). 


If the exidizer punp is heing assembled with a 
ditferent serial -numbered impeller and/or 
spline sleeve, verify that D = 0.10020, 003 inch. 


if the oxidizer pumnp is being agsembied with the 
same aerlal-numbered impeller and spline 
Bleeve, verbfy that the above requirements exist 
or the fcllewing: 


D = D (dimension recorded in paragraph 15-9, 
step 0) 20.001 inch and 
D = 0. 106 (+0.003, - 0, 008) inch 
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¥. Using a dial Indicator, rotate shafl to indi- 
cate impeller outside diameter at wear-ring 
area. Locate the point of wear-ring area that 
sweeps closest to volute. Identify this point 98 
CD and record ite Incatlun in degrees clockwise 
from zero. (Master spline = zern. ) 


w. Set dial indicator an zero at point Co: then 
turn shaft ta rotate impeller 180 degrees clock- 
wise and record indicator reading as 1. 


XxX. Determine impeiler minimum radiai 
clearance ag follows: 
Wear ring ID = Wear ring inside diameter 
recorded in step g. 
Impeller OD = Impeller outeice diametor 
recorded in stépa, substep (4), 


B = Dial indicator reading re- 
sordéd in step e. 
if) = Dial indicator reading re- 
corded in step w, 
Minimum 
Wear ring 0D - Impeller OD - () +B) = radial 
av clearance, 


Verify and record this data. 


xA. ngage fins on torque bar T-5026432 
into second-stage turbine wheel; then secure 
torque dar to turbine raanifald. 


y. Lubricate (Method A) plug (12) with bubri- § 
cant grease RBO140-012 (Rocketdyne) and in- 
stall plug and K- seal ve) th inket (11}. Torque 
plug to 95 +5 in-ih and safetywire. 
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Pigure 19-13. Rechecking Oxidizer Impeller 
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z. Apply (Mathod T) sealant and antiseize 
dispersion RB0120-017 (Rocketdéyne) to seal 
(15), then ijastall seal in groove of volute. (See 
{igure 15-14. ) 


Install pislon rings {14} on inlet (11), 
CAUTLON 


Side moveinent while lowering inlet 

onte the volute can cause damage to 

the wear-ring if the wear-ring con- 

tacts ihe inducer. 

av. Using lift and holding tool '1'-5028679 und 

ring compressor T-5028874, instal] intet (11) 
on turbopump volute with washers (10) and 
bolts (9). Make sure inict is lowered straight 
onto volute without any side niovement. 


NOTE 


The inlet munt be iastalied with plug 
(12) located 140 degrees clockwise 
frum the volute atlach lug. (Volute 
attach lug = zero. ) 


ac. Torque bults (9) to 488 412 in-lb, and 
salalywire. 

ad through af. (Deieted} 

ag. Install hydraulic torque lool T+5039452 
on inlet {11); then install torque and inspection 


tcol 1'-5029467. Set check fixture and record 
dial indicathon. 


aa. 


NOTE 


If turbopump ig oa engine, it wili be 
necusgary to uge adapter T-5035941 
and adagter T-5035940 wit hydrau- 
lic torque tool T-5029452 pecnuge of 
engine interface panel intorference. 


INLAT (il) —. 


SEAL (14) 
——n 
a 


nw BOLT (9} 
E ———-— WASHER (19) 


vm 


CAUTION 


Damage to turbopump can result if 

4,000 ft-lb (654 psig actuator pres- 
aure) la exceeded when increasing 

torque on halt (4). 


ah. Vaing hydraulic torque tool T-5020452, 
torque bolt (4) in increments of approximaticly 
0, 001 inch until bolt 1s stretched 0.011 +0, fal 
inch. Record dial indicalion of bolt stretch and 
hydraulic to: que tool pressure for each incre- 
ment. (fee Meure 15-15.) When bolt (4) la 
stretched to 0.010 inch, fit check eap (4) to 
splines of bolt (4) and slots in inducer (8) so that 
proper alinement is obtained before reaching 
meximum belt stretch. 


al. Remove tergue and inspection toal 
T~5020467 and hydraulie torque tool T-5020442. 


aj. Remove fasteners aecuring torque bur 
T-5026432 to turbine manlfivid and disengage pins 
from daecund-stage turbine wheel, Using heavy 
gage, commercial frade plastic sheet, wrap 
torque bar to protect flanges during removal, 
then carefully remove torque box from between 
flanges of heat exchanger and turbine manifold. 


ak. Beasure and record a dimension from 
top of inducer (8) at V-mark to top of inlet (11) 
at 12 o'elock positlon. {Volute attach lug = 
12 o'clock. } Reeord actual dimension. 


a A 


NOT? 
PISTON RING WITH DIAGOHAL JOINT 
TOBE wstALLED as SHOW, PISTON 
RNG WITH YLATICAL JOINT MAY BE 
INSTALLED IN ELTHER POSITLON. 


PISTON RUNG (14) 


SS 
neTatt A FL-3-2-53 
Figure 16-14, Turbopump Onsidizer (niet Installation 
Change No. 20 = 19 May 1971 15-13 
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R- 3896-3 
¥Yolunie jl 


NUMBER EACH POINT OF CURRYS IN NUMERICAL aeQU Lee 
ATARTING WITH 0, (A MINLMIH OF 5 PANTS INCE, 
© AND MAMIMUM STRETCA MUST BE FLOTTEC. } 


900 O00 1,307 1,260 


ACTUATOR PRESSURE (PSIG) 


HOTE 
4,100 FOOT-POUNDS = 651-PHG ACTUATOR PRESSURE (PUSHING ) 
4,00) FOOT-POUNTS © 26/-98G ACTUATOR PLSSSURE (PULLING) 433800 -BA 


Figure 15-15. Typical Chart fer Plotting Bolt Stretch 
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ai. Measure and record the following dimen- 
slons to verify the actual radi] clearance be- 
tween vutalde diameter of inducer {8) and inalde 
diameter of inlet (11) in 4 placas. 


{1} Sweep inlet (11) inside diameter te find 
point closest to shait. Identify as polnt MC 
{minimum clearance), Record the angular ieca- 
tlan by degrees cluckhwise from attach lug. 


(2) Record actual location of point MC; then 
turn ghaft to rataie inducer {8) and measure wlth 
vlearancea ping T+5061812 te locate noint on in- 
ducer (8) that sweeps clogest to point MC on in-~ 
let (£1) and identify as X. 


{3} Reeord acrial minimum clearance be- 
tween points X and MC. 


(4) Rotate point X of Inducer (8) to a posi- 
tlon 90 degrees from point MC and record clear. 
ance. 


(5) Rotate point X of inducer (8) to # posl- 
tion 180 degrees from point MC and record 
clearence. 


(6) Rotate point X of inducer (8) to a post- 
tion 270 degrecs from point MC and record 
tlearance. The radial clearance between inducer 
(8) and intet (12) must be 0, 167 inch minimum. 


am. Instali cap (3). If necessary, to ovér- 
temé an biterference fit, can may be heated to 
250° F ynaxtmum for tnetallation. 


CAUTION 


Do not exceed an axial load of 200 
pounds when Inatalling the cap since 
damage to the cap or inducer can 
result. 


amA. After cap (3}, inducer (8), and bolt (4) 
hava returned te ambient tsinperature, instal} 
lockwasher (2) and bolt (1). Torque bolt ta 
125 45 inch-pounde. 


an. Deferm lockwasher (2) inte one indenta- 
’ thon on bolt (1) and one Indantation on cap (3}, 
(See figure 15-8.) 


Section XV 
Paragraph 15-20A 


15-204, INSTALLING INLET. This procedure 
ig required if only the inlet wag removed and 
the game Inlet or a new inlet 1s to be installed. 


a. Verify that ring 458956 in inlel (11) does 
uct have dyed aurfaces. If dye is present, the 
part must he atrtipped and cleaned, as outlined 
in R-3896-3, Volume L. 

NOTE 
Ia new inJet {a te be installed, per- 
form the corapicte procedure. If the 
game inkot that was removed in para- 
graph 15-8A is ty be instailed, omit 
steps aA through f; then inata!! inlet 
aa outlined in steps ¢ through k. 


aA, Using a dial indicator, sweep the pilot 
ingide diameter for volute; then sweep the wear- 
ring inside diameter to find point where greatest 
distance exists between both diameters. Idenfity 
this point as A and record ity location. (See 
figure 1§~15A. ) 


b. Set dial indleator on zere at point A; then 
sweep wear-ring inside diameter 180 degrees 
and record indicator reading at thig point as B. 
Disregard dia) indicator sign and record magni- 
tude oly. 

¢. Measure and record inside diameter of 
wear-ring center land on # line from A to B and 
Identify and record this dimension as DWR. 


a. Using a dial indicator, rotate shaft to indi- 
cate impeller outside diameter at wear-ring 
area. Lotate the point on wear-ring area that 
sweens closeat to volute. Identify this pcint as 
C and record its location. 


6. Set dial indicator on zero at point C; then 
turn shaft to rotate impelber 180 degrees and re- 
ford indicator reading at this puint as D. Dis- 
regard dial indicator sign and record magnitude 
only. 


{. Determine impetler minlinum radial clear- 
ance 28 fullows: 


B = dial indicator reading recorded in 
step b 
DWR «© weas-ring diemeter recorded in siepc 
D = dial indlcator réading recorded in 
atep e 


PWR - (16.990 +D +B) _ ila a 
: clearance 
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Section X¥ 
Paragraphs 15-21 to 18-22 
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~ JAIPELLEH 1G} 


F3-2-2~414 


Figure 15-19A, Determining Oxidizer Inlet 
Minimum Radtal Clearance 


g. Verify that piug (12) and K-seal (13) are 
ingtalled and safelywired. 

h, Apply (Method T) sealant and antiseize 
djapcraion RBd120-017 {Rocketdyne} to seal 
Ha then install seal in grovve of volute. (Sce 
figure 15-14. } 


i. Install piston rings (24) on indet (21). 
CAUTION 


ide movement while lowering the 
inlet onto the volute can cause 
damage to the wearering if the 
wear-ring contacts the inducer, 


I i- Using litt and holding tool T-5028673 


and ring compreséser 1'-5028674, carefully install 


inlet (11) on volute. Make sure inlet is lowered 
straipht onto volute without any side movement, 


Change No. 20 - 19 May 1371 


R-48p0-3 
Volume II 


NOTE 


The inlet must he lnatalied with 
plug [12} located 140 degrees 

clockwise fram the volute attach 
Jug. (Volute attach hug = zero. } 


k. Secure inlet (13) to velute with washers 
{10} and belty (9). Torque bolts to 488 +12 In-lb, 
and safetywire. 


15-21. TESTING. 


16-22. Testing of the turhopump after ifniltad 
repair conststs of leak-testing the oxidizer 
pune primary shaft agal. Additional leak- 
testa tu determine that exces leakage does . 
not exist may be performed ov the fuel pump 
primary and inlet seals, and the No. 1 and 
No. 2 bearing aeals. A turbopump torque-test 
is performed to deter mine Lhat breakaway and 
running torques are within specified values. 
Volumes of gases ineasured al {he preasure 
indleated must be corrected tu 14." paia and 
6U" F. Leak-test coropound (MIL-1.-35567) ig 
used to teat for static seal leakage. Static 
seal joints, fittings, and seams mus! he com- 
pletely covered with leak-test compound. The 
lack of bubble formation on jainis, fitsings, and 
seama is considered zero leakage. atic seal 
leakage tests are tongidered accentable when 
specified requirenients are obtained w.tbin a 
period of 2-3 minutes. Tests must be per- 
formed with the turbopump in the vertical 
{within 15 degrees} position unless otherwise 
specified, The pressurant used for leac-tests 
ig gaseous nitrogen (MIL-~P-27401}, 


NOTE 


If the turhopump is inatalled on the 
engine and the propellant valves are 
closed, test plates spevified tn be 
installed on the oxidizer and fuet 
pump outlets must not be installed 
and applleablé tines must be re- 
moved to obtain specified sea) leak- 
ages at a point ag close to tha turbo: 
pump as ig practical, 


® Mintmum and maximum leakage 
ye.uees must be recorded and made 
available to the Hocketdyne Renre- 
sentative for transmittal to Engi- 
neering, 


R- 9886-3 Section XY 
Volume I Paragrapn 15-23 


Procedure Res:'lt 
16.23. PRIMARY OXIDIZER SEAL (NO, 1 SEAL) LEAK-TEST, 


a, Make aure test equipment used far this None. 
-test has been cleaned for liquid oxygen service. 


WARNING 


Contaminated parte uged in a liquid oxygen aystem can cause 
an explosion resulting i serious Injury to personnel and 
damage to equipment, 


b. Remove ciosure from uxidizer pump inlet. None. 
Remove sutlet closures 1 oxidizer outlet ducting 
is removed, 


, Install pressure test fixture T-5095671 or None. 
9020163 on oxidizes pump iniet. Pressure test 
fixtures T+5028689 are alao required on the 
oxidizer pump outlets if oxidizer vutlet ducting 


is removed. 

d. Make sure primary oxidizer seal drain None. 
lite is open to atmiesphere. 

g. Slowly pressurize oxidizer pump to 80 33 Wo fitting, cap, or static seal Jeakige is 
psig anil ieuk-test ali fittings, caps, and static ailowadle. 
seals with leak-test compound. Hecord locations 
of leakage, 

WARNING 


The following procedure uses cleaning compound, which 15 
vClatile. Use in a well-ventilated area since the vapora 
displace the oxygen in the air, reaulflng 11 suffocation. 


eA. Hemove all leak-test compound {rom None. 
joints and fittings with a clean, dry eloth, or 
by flushing inaccessible areas with cleaning 
compound (MIL-C-81342), 


{. Reduce pressure to zero; then repair any Oxidigzer pump ia depressurized. 
leakage before continuing leak-test. 
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Section X¥ 
Paragraph 16-24 


Procedure 


g. Slowly pressurize oxidizer pump at the 
following pressures, iu the order listed; and 
measure for leakage at oxidizer seal purge 
arain line. Rotate turbopump shalt during 
leak-lest a minimum of one revolution in each 
divection, One revolution of turbopump shaft 
requires five revolutions of turbopulp torque 
gear, Record minimum and inaximyn leakage 
rate for either rotating or stationury. Maxi- 
mum allowable leakage must not exceed speci- 
fled arnount for the following conditions and 
pressure values: 


(1) New or overhauled seal at installation only: 


Pressure 
—P8ig) 
320.5 
10 al 
80 15 
(2) New, overhauled, or existing seal at 
all other times: 
Pressure 


(psig) 

3 +0.5 
10 +1 
80 45 


h. Reduce pressure to zero and remove test 
equipment. 


ji, Inepect interlor areas for contamination 
and foreign materials; then install protective 
elupures af the oxidizer pump inlet and outlels 
and cap the primary oxidizer cea) drain line. 


15-24, 


a, Make aure No. 1 bearing lube seal drain 
iNo. 3 seal) and primary oxidizer seal drain 
are vented toa atmosphere. 


b. Install pressure test fixture T-5028675 
at the panel-mounted gas purge inlet fitting. 


c. Pressurize the intermediate seal through 
the fixture to 50 45 psig. 


d. Using two Howmeters, measure and 
record leakage froin the foilowing drains at 
the same time. 


{f) Primary oxidizer seal drain. 


15-223 Change No. 18 = 24 Acril 1970 
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Hegult. 


Maximum Leakage 
seim 


200 
200 
400 


Moximui. sa.takage 
(scimi 


500 
500 
700 


Omidizer pump is depressurized, 


None. 


INTERMEDIATE SEAL (NO. 2 SEAL) LEAK-TEST. 


None, 


None. 


None, 


Leakage must aot exceed: 


2,500 scim for newly installed seal. 


3,500 scim fur existing seal, 


R-3896-3 Section AV 


Volune II Paragraph 15-24A 
Precedure Result 
(2) No. 3 seal drain. Leakape must not exceed! 
2,500 scitn for newly installed seal. 
3, 500 scim for uxisting seal, f 
e. Reduce pressure to 2zera, remove test Gas purge inict and intermediate seal cayity is 
equipment, and install protective closures. depressurtzed. 
NOTE 


Tf elther or both of the clraing exltibit zernp leakage, an isolation 
test nist be perfornicd as outlined fn parayraph 19-24A to de- 
termine if purge supply or drain lines are obstrueted, 


J5-244. [INTERMEDIATE SEAL [ISOLATION LEAK-TEET, This test is required only if either or 
both of the drains exhibited zero leakage while performing wn intermediate seal leak-test 
(paragraph 15-24), 


a. Pertfarm an intermediate seul leak-test Sane results as specified in paragraph (5-24, 
at 50 1% psig as outlined tn paragraph 15-24, j 
except rotale turbopuinp approximately 2 revo- 
lutions {10 revolutions of torque gear drive). 

Measure and recerd leakage. 


NOTE 
If etther or both dvaing exhibit zero lenkave, step b must he 
performed. 
5. Paorform an intermediate seal leak-lest Maxkmum allowable leakupe at each drain is 
ns cutlined in poragraph 14-24, except increase 5,900 sein. 


nressare to £0 +5 psig and rotate turbopuimp 
apps oximately 2 revolutions (10 revolutions of 
torque petr drive). Measure and record leak- 
age sin sftaneously from primary and inter- 
mediate seal deaing, 


NOTE 
fo cither or both dvaias still exhibit zero luakage, backflow 


pressure across the triermediate seal fram the primary 
oxidizer seal drain side as outlined in steps c through k. 


¢. Make sure lest equipment has been None, 
eleaned for liquid vayven service. 


WARNING 
Contaminated parts used ina Liquid oxygen sysiem can cause 
an explosion resulting in serious injury to personnel and dam- 
age to equipment. 
d. Remove closure from oxidizer pump inlet, None. 


Remiove outlet closures if oxidizer outlet ducting 
ig varmoved. 
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Section X¥ R-§896-3 


Paragraph 15+25 Volume 
Procedure Result 
e. Install pressure test fixture P-5035471 or None, 


9020168 on oxidize® pump inlet. Pressure test 
fixtures 'l'-5028639 sre also required an the 
oxidizer pump cutlets if oxidizer outlet ducting 
is removed. 


f. Make sure No, J bearing lube seai drain None. 
is vented to atmosphere, 


g. Preasurize oxidizer pump inlet lo 30 Oxtedliger pump inlet pressurized. 
(+0, -9) psig, 


h. Pressurize primary oxidizer seal drain Primary oxidizer seal drain eavity presauriacd. 
cavity to 30 (10, -5) psig to baektiow pressure 
across the intermediate seal, Observe for 
pressure yerntine front No. 1 bearing libe seal 
drain and intermediate seal purye inlet. 


NOTE 
Gzseous nitrogen Plow from the No. b bearing tube sea) druiu indi- 
cates that the primary oxidizers seal <lrain anc No. L bearing lube 


seal drain are not obstructed. Gascous nitroven flow at the inter- 
Inediate seal purge conuect indicuies un unrestricted inlet conrlition, 


i, Reduce pressure toe the primary oxidizer Primary oxidizer seal drain cavity and oxidizer 
seal drain cavity ta zero; then reduce pressure pump inlet depressurizecdt, 
to the oxidizer pump inlet to zero. 


j. Remove test equipment and install pro- None, 
tective closure on the oxidizer pump inlet. 


k, Perform an intermediate seal leak-test as Same results as specified in paragraph 15-24, 
outlined in parugraph 15-24 to determine if the 
purge supply line is clear and not obstructed. 
15-25, FURL PUMP PRIMARY SEAL (NO, 5 SEAL) AND INLET SEAL (NO. 6 SEAL) LEAK-TEST, 


a. Remove protective closures from fuel None. 
pump inlets. 


b. Check for presence of liguid fuel and re- None. 
cord amount ind location; then remove fuci. 


c. Install fuel puinp inlet test plate 9020182 None, 
oa No. 1 fuel pump inlet, and fuel pump inlet 
teat plate 9020161 on No, 2 fuel pumyp intel. 

d. (Deleted) 


e. Cap one of the two primary fuel seal None. 
drains and one of the two fuel inlet seal dralns, 


ft. Pressurize pump to 20 +2 psig; then Maximum allowable leakage at each location is 


meugure and record leakage from uncapped 30 scim. 
primary fie] seal and fuel inlet seal draina. 
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Volume I] Paragraph 15-26 
Brocedure Result 
g Increase prassure to 8045 psig; then Maximum allowable leakage is 50 scim. 


measure leakage from uncapped primary fuel 
s¢al aud fuel inlet seal drains. Record actual 
lenckage at earth location. 


h. Reduce pressure tn zero, remove teat Fuel pump ls depressurized. 
plates and fixtures, and install protective 
closures. 
15-26. NO. 1 AND NO. 2 BEARING SEALS (NO. 3 AND NO. 4 SEALS) LEAK-TEST. 
a. Plug one of the two No. 1 and No, 2 None. 
bearing hibrication drain outioig. 
Lb. Digeonnect No, 3 pears lubricatlon Noae. 
feed tine and Nu, 1 and No, 2 bearing lubricae 


tion rec line from bearing coolant contra) 
valves then ingtall pressure test fixture 
T-C035!12 on No. i and No, 2 bearing 
lubrication feed ling, 


bA. Install pressure test fixture ‘t'-8028675 None. 
ai panel-mounted gaa purge inlet fittag. 


c. Yent oxidizer-gide lubrication seal drain None. 
tu atmusuhore. 

d. Make sure primary fuel seal and fucl- None. 
gide lubrivation seal drain party are Open: 

dA. Dresaurize intermediate seal through lutermoediate seal is pressurized. 
lest fixture T-5023675 fo 40 +5 pale. 

e, Connect a flowmeter to unplugged No. 1 Actual leakage. 


or No. 2 bearing cavity draki in fuel volute. 

Tresaurize No. 1 and No. 2 bearing crvilies 
throuwsh flowmicter to 30 +2 psig and meagre 
leaki ga. Record actual leakage. 


f. Leak-test static gealg, cups, and fittings. No leakage 1s allowable. 
WARNING 
The following procedure uses cleaning compound, which is 
volatile. Use in a wall-ventilated aroa gince the vapors dis- 
place the oxyyven in the alr, resulting in suffocation. 
1A. Rosnove all leak-tost compound from Noite. 
joints wil fkttinga with a clean, dry cloth, or by 


*], shia, inaccessible areas with cleantng 
2 pound (MIL-C-81902). 


, Using a flowmeter, measure and record Maximum allowable loakage is 90 scim. 
wy Ste al fuel-side lubrication seal driin. 

h. Determine oxidizer~side lubrication seal Maximuin allowable oxidizer-side lubrleation 
teakuge by subtracling leakage measured In seni leakage 1s 25 scim. 
step ¢ from total jeakage measured in step ¢@. 

l. Reduce presgure at Nu. 1 and No. 2 bear- Actual leakage. 


ing mavilies to 15 4) psig and meusure leakage. 
Record actual leakage. 
}. Using a flowmeter, measure leakage at Aclual leakage. 
fuel-side lubrication sen) drain. Recor 
actual leakage. 


k. Determine oxidizer-side tubrication seal None. 
leakage by subtracting leakage measured in 
step j from total loukage measured in step i. 
Record culculated leakage. 
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Paragraph 15-27 Volume Ii 
Procedure Result 
1, Reduce pressure to No. land No, 2 No. 1 and No. 2 bearing cavities are de- 
bearing cavities to zero. pressurized, 
1A. Reduce pressure to intermediate seal Intermediate seal 1s depressurized., 
to zero, 
tG. Remove test equipment aud instat! None. 


protective closures. 


m, Install bearing lubrication feed lines. None. 
‘Torque bolts to 40-50 inch-pounds. 


15-27. TURBOPUMP TORQUE-TEST. 


a. lemove cap on torque gear housing None, 
located aft of bearing coolant cuntrol valve. 


L. Install tarque wrench with a suitable ex- Nane. 
tension to hex fitting of torque gear drive. 

c. Engage torque gear drive to torque gear Torque gear drive is ennuged with lorque 
by depressing tockpin located at side of torque gear. 
gear housing and pushing in on extenslon and 
torque wrench. ’ 

d. With torque gear drive shaft held in, Maximum toraue for either breakaway or 
slowly rotate turbopump shaft in both clockwise running is 20 foot-pounds. Binding, rubbing, 
and counterclockwise directions. One revalu- and scuffing noises, or uneven forque muat 
tion of the turbopunip shaft requires five revo- net oreue, 


lutions of the turbopump torque gear. Record 
maximum breakaway and runntng torques for 
each direction 

NOT 


Tf binding, rubbing, and scuffiag noises, ar uneven torque occurs. 
the torque gear nust be lubricated as outllied in steps fh theoaugh m. 


e. Remove torque wrench and extension. None. 
f. Make sure torque gear drive is fully None. 
pulled out and is held in this position by 
lockpln. 
CAUTION 
it the shalt is not fully pulled out, serious damage to the turbdopump 
can occur. 
@. Install torque gear housing cover. None. 


NOTE 


Steps h through m are applicable only if the turbopump torque gear 
requires lubricatlon to reduce binding, rubbing, and scuffing hol3es, 
or uneyen torque of the torque gear. 


h. Hemove cap from torque gear housing. None, 


15-26 Change No. 15 ~ 23 April 1968 
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Volume TE 
Procedure Result 
i. Lubricate torque gear shaft with pi eserva- None, 


tive WD-40 (Rocket Chemical Co). Apply pre- 
servative WD-40 by holding the can ag close as 
posalble, and concentrating the spray between 
torque gear shaft and housing. 


j. Rotate and move shaft in and out a0 that None. 
preservative WD-40 ie worked into all areas 
between shaft and housing. 


k. More than one appilcution of preservative None. 
WD-40 may be necessary while performing 
step j to give maxtinum penetration between 
shaft and housing. 


1, Perform a turbopump torque-test ag out- Same ag steps a through g. 
lined in steps a through ¢ to determine if bind- 
ing, rubbing, and scuffing nolgeg, or uneven 
torque of the torque gear haa been reduced. 


WARNING 


The folowing orocedure specifies triclil soethylene, which is a 
toxic solvent. Inhalation of its vapors or prolonged contact with 
the quid can cause serious ir/ury or death. 


® The followlng procedure apecifies cleaning compound (MIL-C-81902), 
whici is volatile. Use in a well-ventilated area aince the vapors 
displace the oxygen in the alr, reauiting in suffocation. 


tm, Clean excess preservative WD-40 from None. 
torque gear and housing with a clean, white 
nylon cloth, moistened with trichloroethylene 
{MIL-T-27002) or cleaning compound 
(MiL-C-$1502), 


n. Inetell heat exchanger ond heat 
exchanger ducts sud hoses or connect heat 
exchanger to turbopunp turbine manifold. 
Applicable procedures are outlined in 
Ru 389043, Yolvame. re 


Change No. 15 ~ 23 April 1060 15-264/15-26B 


R-3896-3 
Volume il 


Paragraphs 15-28 through 15-39 and 
figures 15-16 through 16-19 deleted. 


All data on pages 15-27 through 15-32 deleted. 


15-40, THERMOSTAT NAS-27311. 


15-4t. The following procedures contain 
cleaning, inapecting, repairing, and testing 
information required to maintain the thermostat. 
Slace the thermostat is hermetically sealed, 

no disassembly ar assembly ts possible, See 
figure £5-20 for test equipment. Refer to 
H-3896-9, Voltune ] for protective packaging 
for the thermostat. 


Sectlan XV 
Paragraphs 16-28 to 15-41 


Change No. 21 + 12 November 1971 


15-35 


Section XV 
Paragraphs 55-42 tu 15-48 


Part Number 


¥Yolume 


Nomenclature 


Temperature calibration 
capable of operating and 


None 


R-2896- 


3 
0 


pt te 


unit, Cuntrols liquid bath tempcrature 
¢on- during actuation testing. 


trolling a Iéquict bath in the 
range of -20° to +210" F. 


None Laboratory thermometer 


capable of measuring tem- 


peratures in the range of 


fs 


Figure [5-20, Test Equip 
15-42, CLEANING. 


15-43. Clean thermostat electrical coniector 
and exterior surfaces as outlined in R- 4898-3, 
Yolume I, 

15-44. INSPECTING AND REPAIRING. 

15-45. ‘The thermostat is inspected visually; 
ny BNectal tools are required. Inspect thermo- 
slat for general condition and for damaged 
electrical connector, connecter pins, and 
mounting brackets. Ticpairing the thermustat 
18 limited to ropairing minor thread daniige, 
corrosion, alcks, burs, scratches, and bent 


——ee 


15-48. SWITCH NO. 1 ACTUATION TEST. 


tt at re ee 


Pp 


gure 
a. Conneet multimeter across pins A and B 
of electrical connector. 


b. Prepare teniperaurce calibration anit for 
uge with & water bath. Place thormometer in 
water bath, and adjust unit for a temperature 
of less than 80° F. 


¢. Place sensing end of thermostat in 
water bath stabilized at a temperature of less 
than 80° F to make sure contacts are closed. 


d. Rales lemperature of water bath tn 
99° +2° F and allow to stabilize for £5 minutes 
minimum, 


e. Raise temverature of water bath 3° F 
overy 5 41 minutes until ‘nermostat contacts 
open as indicated by multimeter. Reeord indl- 
cation. 


f. Lower temperature of water bath to 
98° +2” F and allow fo stabilize for 15 minutes 
roiniinum. 


16-34 Change No. 21 - 12 November L#71 


Muasures liquid hath temperature 
during sctuation teating. 


ment for Therimestat 


connector pins. (Refer to R- 3896-3, Yolume I, 
for general repair procedures. ) 

15-46. TESTING. 

15-47%. This procedure outlines reauirements 
for testing the rhermostut using « temperature 
calibration unit, Javoratury thermometer, and 
ohmmeter. Any deviatlons, including the use 
of other test equipment, must be equivalent to 
the test requiraments, safety standards, and 
equipmeant specified In this procedure. 


JAiesult 


Multimeter Indicates posltton of contacts. 


Water hath begins lo stablitze at temperature 
setting. 


Multinicier must indicate continuity. 


Contacts musl remain closed as Indicated by 
mulllmeter, 


Contacts must open at 110° 18° F. 


Contacts must remain open as indicated by 
multimeter, 


R-3896: 3 
Yolume H 


Procedure 


g- Lower temperature of water bath 3° $ 
every 5 +1 minutes antil thermostat contacts 
Close as indicated by multimeter. Record 
indieatlon. 


h. Remove thermostat from water bath, 
disconnect multimeter, and secure equipment. 


19-49, SWITCH NO. 2 ACTUATION TEST. 


a. Connect multimeter atrossa pitis A and C 
of alectrical courectar, 


b. Prepare temperature callbration unit 
for use with a water bath. Place thermometer 
in water oath and adjust unlt for a temperature 
of tesy than 140° 6. 


e. Place sensing end of thermostat in waler 
bath stabilized at a temperature of less than 
140° F to make sure contacts are closed. 


dad. Raige temperalure of water bath to 
191° 427 F and allow to stabilize for 15 minutes 
minimum. 


e. Raise temperature of water bath 3° F 
every 5 41 minutes until thermostat contacts 
upen as indicated by mulltimelar. Record 
indicution. 


f. Lower temperature of water bath ta 
158° 42° F and allow tu stabllize for 15 minutes 
minimum. 


g- Lower temperature of water bath 3° F 
every 5 41 minutea until thermestat contacta 
close ag indicated by multimeter. Recurd 
indication. 


h. Remove thermostat {ram water bath, 
disconnect raultimeter, and secure equipment. 


Section KY 
Paragraph 15-4 


Roault 


Contacts mast close at 90° +5° F. 


None. 


Muitlmeter Indicates positlon of contacts. 


Water bath begins to stabilize at temperature 
setting, 


Multimeter must indicate cantinulty, 
Contacts rust remain closed a3 Indicated by 
multimeter. 


Contacts :nust open at 149° 45° KF, 


Contact 3 must reniaii apen ag tndicated by 
multim- stor. 


Contacts must close at 150° £5° F. 


None. 
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Section XV R-3896-3 
Paragraphs 18-50 to 15-5) Votume I 
15-50. SWITCH NO. 3 ACTUATION TEST. 

WARNING 


The following procedure uses methanol which is flammable 
and must not be used neay beat, sparks, or open flame. It 
is aitoxic solvent. Inhalation of its vapors or prolonged 
contart with the liquid can cause serious injury or death. 


Procedures 


a- Connect mulilmcter acrosa pins C and D 
of elecirical connector. 


b. Prepare temperature calibration unit for 
use with a metharo) (Federal Specification 
O-M-232) oath. Place tharmometer in bath, 
ey adjust unlt for a tempersture of leas than 
-10° #. 


c. Place sensiay end of thermostat tn bath 
stabilized at a temperature of loss than -10° F 
to make sure contacts ure open. 


d, Raise temperature of bath to 7° +2° F and 
allow to stabllize for 15 minutes minimum, 


a. Raise temperature of bath 3° F every 
9 £1 minutes until thermostat contacts close ag 
indicated by multimeter. Record indication. 


f. Lower temperature of bath to 13° 42° F 
and allay to stabilize for 15 minutes minimum, 


gy. Lower temperature of bath 3° F every 
§ ¢l minutes unill thermostat contacts open as 
inciealed by multhmeter. Record indication, 


Result 
Multimeter indicates position of contacta, 


Methanol bath neuina to stabilize at temperature 
settling. 


Multimeter must not indicate continuity. 


Contacts must remain open ag indivated by 
multimoter. 


Conlacts must close at 15° 45° F, 


Contacts must remain closed ag indicated by 
multlmeter, 


Contacts must upen at 0° 410° F, 


h. Remove thormostat from bath, disconnect None. 
multlmeter, and secure equipment. 
15-51. INSULATION RESISTANCE TLST. 
CAUTION 


The connector must be dry prior to performing the resistance 
test since molsture could cause the Insulation to break down. 


Using a megohmmeter, apply 500 +25 vde for 
5-60 sevonds between each pin and case indi- 
vidually and moasure resistance, 
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Reslatance must be 50 megohms minimum. 


R-3896-3 Section KVA 
Yolume II Paragraphs 15A-1 to 15A-2 


SECTION XVA 


TURBINE 
1SA-t. TURBINE, or removed from the engine, Repair procedures 
consist of disassembling, cleaning, inspecting 
16A-2, Turyine repair is limiled to replice- and repatting, and arsembling. See figure 
mant of the primary ‘ind sccondary hot-gas 15A-1 for test equipment and special tools, 
seala, honeycon'b geai, and minor repalr or Refer to R-3a96-4 (or protactlya closures, 


replacement of those parts that must he ra- 
moved to replace the seals, Turbine repalr 
miay bé performed with the turbopump Installed 


a i a re or rrr er re a 


- a re re a ee er 


Part No. Nomencluture Use 
of “« €100829, or Mantfuld Sling Handles turbine manifold. 
_ equiviclent 
vy 1~$02 1801 Seal Ingtallation Tool Guides veal over ledge of shalt. 
é-) .T-68018086 Prasgure-Test Fixture Presgus izes stals before installing turbine vheels, 
‘fea, 8100847, or Turbine Wheel Sling Handles turbine wheels, 
' aqukvalent 
ie ‘T-5026995 Gulde Pins Guiles firel-stage turbine wheel onto aAhaft. 
va ‘T-5025915 Stator Holder Holds slator bladea while nassombling. 
T6033 112—-—----_ Dapth. Micrometer awe Cakes hirbing measuremérits. 
[ne T-§044634, or Stator Retainer Clarups Clamps Atator relatner for taking dlmenatons, 
equiva) onl 
zr None Paralle] Bar (48 Inchee Provides reference plane to take meausuremonte 
long) auross turbine exhaust. 
\la* None Parallel Bara (12 inches Provides reference plane to moaquyure thickness 
long) of atators and wheela. 


rn rn ee ern ee 


figure 1§A-1. Test Equipment and Special Tools for Turbine 


A Figure 16A~2 deleted, 
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Section XVA 
Paragraphs L5A-3 to L5A-4 


1$A-3. BISASSEMBLING. 


154-4, Disassemble the furbdlne as required 
to accaniplish nécessary repairs and replace- 
ment. See figura 154-3 for parts and index 


numbers, The heat oxchanger must bé removed 


prior to disassembly, if the turbopump 1s in- 
stalled on the engine. Use depth micrometer 
‘T-5021812 to take measurements during this 
procedure, 


NOE 


Measurements taken during disas- 
gembly of the turbine must be re - 
corded and made avatlable to the 
Rocketdyne representative for 
transmittal ia engineering. 


When taking (urbine dimensions, 
the turbine inlet ia considered as 
the 12:00 o'clock position, All 
other clock positions are clockwise 
whe looking inte the turbine 
exhaust end of the turbopump, 


e To accurately measure thickness 
of stators and wheels at blade 
shrouds, two parallel] bars must 
be used. J'he bard musl be lighly 
clampod across the part and the 
dimenslon taken betveen the twa 
bars, 


a. Remove Insulation (32 through 36) from 
witer shield. 


b. Remove clamps (27, 38), then carefully 
remove cuvyers (99). 


c. Remove nuts (19}, washers (19), and 
hoits (27) that hotd shields (30,31) together. 


d, Remove nuta (18) washers (20,21) and 
bolts (28,29) then remove shlelds (30,33), 


e, Remove plug (53) and K-seat (54). 

f, Measure and record dimension from par- 
allel bar to wheel (3) inner shroud at 4:00 
o'clock position. (Sve figure 15A-8.) Record 
ad dimension C. 


g. Attach turbine wheel sling #100647, or 
equivalent, and an overhead hoist to wheel (3). 
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Volume 0 


NOTE 


Whecl (3} weighs approxirsalely 
240 pounds, 


h, Remove nuts (1) and lock-tabs (2); then 
carefully remove wheel (3). Remove spacer (4). 


t. Measure and record the following dimen- 
sions at 4:00 o'clcek position: (See figure 
15A-8.) 


A« Dimension from paralie! bar to 
segment (7) inner ehroud. 


B= Thickness of whee) (3) at Inner 
shroud. 


NOTE 


Stator retainer ciamps T-5044634, 
or equivalent, must be used to hold 
retalner (0) against flange of mant- 
fold (§2) when taklug dimension A, 


@ The saine parallel bar must be used 
that was used In atep f, te obtain 
accurate measurements, 


}. Using dimensions obtalned in steps f and 
{, determine second-stage whee)-to-segment 
clouranec: A - (B+ C}=D wheel clearance. 
Hecord caleulated clearance for 4;00 o'rlock 
positian, 


k, Measure aml record dimension from aiani- 
fold exit flange to segment (7) outer shroud at 
4:00 o'clock position, (See figure 154-7.) Re- 
cord as dimenston 4. Use stator retainer 
clampea T+ 3044694, or equivalent, to hold re- 
talner (6) against flange of manifold (52) when 
taking this dimension. 


1, if turbopump is in the horlsontal or verti- 
cal position with the turbine end clown, stator 
holder T-5025915 must he securely installed 
betore loosening screws (5). 


m. Chalk index segments (7) ina clockwise 
girectlun starting at 12:00 o'clock positton. Ra- 
tale s¢rews (9) into manifold (52) until they clear 
retainer (6); then remove retalaer from mani- 
fold, 


n. Using stator holder T-5025915, remove 
segments (7) from manifold [52). 


R-3896-4 Section KYA 
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Figure 15A-3. Turbine~-Exploded View (Shert 1 of 2) 
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Section XVA R-3896-3 
Volume JT 


AES 
(>) 


A “fy ~ Lo : 


& {Oe Ds 


26 
i 
ROLATED 100 DEGREES t TYPICAL 6 PLACES 


BLAL-22A 


1 Nut 16 Seal at Stield 45 Washor 
2 Lock-‘Tab 17s Seal d1A Shield 46 Dampener 
3 Wheel 18 = Nut 32s Insutation 47 Nut 

4 Spacer £9) = Washer 33s Trsutaiion 48 Washer 
5 Screw 20 Washer 34 Insulation 49 Balt 

6 Retainer al Washer 35 Insulation 50 Washer 
7 Segment 22. «Clamp 36 © Insulation 51 = Pin 

a Seas 23 Nut 37 Clamp 52 Manifold 
9 Balt 24 Washer 380 Clamp 53. Plug 

10 Lock- Tab 25 = Screw 24 Cover 54. «K-Seal 
li Wheel 26 racket 49 Fin 55 Boit 

12 Bolt 27 Belt 41 Nut 50 Washer 
13 Bolt 28 Bolt 42 Washer 57 Clevin 
14 Seal 29 = Bolt 43 Washer | 58 Retainer 


15 Seal 30 == Shield 44 = Bolt 


Figure 15A-3. Turbdine-- Exploded View (Sheet 2 of 2) 
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R-3896-3 Section XVA 
Volutrie It Paragraphs 15A-5 ta 15A-8 


o. Measure and recard the following dimen- 
stons at 4:00 o'clock position: (Sec figure 
154-7, } 


B= Thickness of segment (7) outer 
shroud, 


C= Dinension from mantlfole extt flange 
to wheel (11) shroud. 


p. Using dimensions obtatned in steps k and 
oO, deiermine first-stage wheel-to- segment 
clearance: C - (A + B) = Dwheel clearance. 
Record caleulated clearance for 4:00 o'clock 
poaltion, 


y. Measure whee! (L1) to seai (8) clear- 
ance, 360 degrees around wheel. {See figure 
18A-5.) Record actual clearance at 12:00, 
4:00, and 8:00 o'cioek positions. Alse recor 
niuinimum clearance and clock position. 


r. Remove seal (8) from manifold (52). 


s, Mnasure dimension (rom manifold exit 
flange to wheel (1)}) shroud at 4:00 o'clock 
positian, (See figure 154-5.) Recard as 
dimension C. 


t. Attach turbine wheel sling 8100647, or 
equivalent, and an overhead hoiat to wheel (Lt), 


NOTE 


Wheel (11) weighs approximately 
230 pountis, 


u. Remove bolts (9) and lock-tahs (10); 
then carefully remove wheel (11), 


vy. Measure aad record the following dimen- 
sions ai 4:00 o'clock position: (See figure 
L5A-5.) 


A * Dimension from nianifold exit 
flange to nozzle, 


B= Thickness of wheel (11) at shroud. 


w, Using dimensions obtained in steps s 
and v, determine first-stage whool-to-noezle 
clearance: A- (B+ C)= Dwheel clearance. 
Record galeulated clearance for 4:00 o'clock 
position, 


x. Remove nuts (1), lock-tabs (2}, and 
boite (12) from wheel (11}, 


y. Remove belts (49) and washers (50) that 
secure manifold diaphragm to bearlng suppart. 


z. Remove bolts (13); then carefully remove 
seals (14, 15,17). 


aa. Remove nut (23), washer (24), serew 
(25), anc clamp (22). 


ab. Remove nuts (47) and washers (48); then 
remove bracket (26). 


ac, Remove cotter ping (40}, nuts (41), 
washers (42,4345) und bolts (44); then remove 
dampeners (46), 


ad, Attach manifold sling 8100923, ar equiva- 
lent, and an overhead hoist to manifold; then re- 
move pins (51) from clevises (97) and manifold 
attach lugs. If pins (51) bind, bolts (35) may be 
Joosened slightly to remove ping. 


NOTE 


Manifolu weighs approximately 402 
puutids, 


ar, (Ufsing overhead hoist, carefully remaye 
manifold (52). Remove seal (16) from proove 
nf hearing support. 


af. Remove balts (57) and washers (58); then 
remove clevises (67) and retainers (58), 


ISA-f. CLEANING. 


15A-6. All parts must be cleaned ta enable a 
thorough inspection for defects, wear, or dam- 
age as specified, Re-clean parts after repair. 
Cleaning procedures for fuel secvice are out- 
lined In R«3896+3, Volume 1. 


15A-7. INSPECTING AND REPAIKING. 


13A-8. Inspecting the turbine determines 
whether the individual parts have been damaged 
by mishandling or wear. Refer to figure 15A-4 
and inspect individual parts for the condition to 
be sought und the disposilions as to repatr or 
replacement of the applicable part, Inspecting 
turbine thermal insulation Is Hmited to dete, = 
mining acceptability anly, Tears, nicks, 
seratches, etc. are acvuptable if batting mate- 
ral (refrasil) remains within thr incone! foil. 
Refer to Teehnicai Manual R-d896-6 for thermal 
insulation repair. 
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Avcceptab!lity and repair require- 
ments to be specified by manu- 


Section XVA R-386-3 
Paragraphs 15A-9 to 15A-10 Volume IT 
Part Name and 

Index Number Inspecting 

Wheel (3} Visually inspect onty. Removal of 
Wheel {11} earbon not required. If a discrepancy 
Spacer (4) i6 noted, clean off carbon to perform 


Manifold (52) amore thorough faspection, 


Retainer (6) 
Segment (2) 


Visually inspect only. Removal of 
carbon is not required. If a discrepancy 
is noted, clean off carbon and perform 
daye-penetrant inspection as outlined in 
R-3896-3, Volume I, 


Scat (8) Visually inspect honeycomb and antl- 


facturer's repreaentative, 


Acceptability and repair requlre- 
ments to he specified by manu- 
facturer'a representative. 


Replace seal if honeycomb ts 


rutatlon stud. 


Seat (14) 


Pin (51} Visually Inspect. 


Clevia (57) 


co 


Visually inspect carbon segments, Do 
not disassemble housing. Make sure 
thal snap-rings are engaged, 


missing from back-up band or 

if antt-rotation stud is missing. 
Grooves ace acceptable in honey= 
comb, 


Replace seal if anap-ing is 
disengaged or if carben segments 
are cracked. 


Acceptability and repair require - 
ments to be apecified by manu- 
facturer's representative. 


Figure 135A=4. Inspecting and Ropairing Turbine 


154-9. ASSEMBLING. 


154-10, The assembly procedures for the 
turbine must be performed in the order listed 
and all parts must raeet the cleaning require- 
ments oullined in paragraph %5A-5. See fiyure 
154-3 for parts and index numbers. Use depth 
inierometer T-5021812 to take measurements 
during this procedure. The lubricant used tn 
this procerdure is thread compound C=SA 

(Felt Products) unicss otherwise noted, 
Specified tubricatlon procedures (methods) are 
outlined in R-3896-3, Volume 1. 


NOTE 


Measurcinents taken during aasem~ 
bly of the turbine must be recorded 
and made available to the Rocketdyne 
representative for trangmittai to 
engineeriag, 
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@ When taking turbine dimensions, the 
turbine inlet is considered as the 
12:00 o'clock position. All ather 
clock positions are clockwise when 
looking inte the turbine exhaust end 
of the turbopump. 


# To accurately measure thicknegs of 
stators and wheels at blade shrouds, 
two parallel bars must be used. The 
bars must be lightly clamped arrose 
the part and the dimension taken be- 
tween the two bars. 


a. Install retainers (58) and clevises (67) 
(with clevia dash numbera facing outboard) en 
fuel intet using washers {56) and bolts (55} 
Handtighten bolts only. 


NOTE 


Cleviges (57) and pins (St) are ma- 
chined as matched gets to fit the indl- 
vidual attach lugs on manifold (52) 
The clevises are alao match- marked 
for correct placement on the fuel inlet 
and muet be inatelled according to 
match-marks and numbers. 
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b. Attach slity 8100923, or equivalent, to 
manifold (52), then carefully Lit manifolel with 
an ayerhead hoist and aljne manifotd attach lugs 
with clevises (57), 


c. Install pins (51) (correct number corre- 
sponding to clevis pumber) into clevises (57) and 
manifold attach lugs. Pin dash numbers must 
face outboard, 


d, Torque belts (35) that secure elevises ta 
fuc] intel to 600 +25 in-Mh, 


mr. Remove ping (91) from clevises (47) aad 
manifotd attach lugs, then carefully lower 
manifold (62) with overhead huist. 


{. Safetywire balits (55) with inconet lockwire 
MSz20995n, 


gE» Instal! seat (16) in guler groave of bearing 
support. If seal does nut remain in groove, ap- 
ply a thin coal of FS1281 grease (Dow Corning 
Corp) to 4 spots on seal ete held i in groove, 


h. Using overhead hoist, carefully lift man- 
fold (62) and ahine manifold allach lugs with 
clevisus (57). Make surg that seal (16) 14 atill 
correctly installed in groove before botlominy 
mantfold in position. 


CAUTION 


Seal (16) must remain in place se 
that it WHE not be damaged. 


i, Install pins ($1) into clevises (57) and 
manifold attach lags. Pin dash numbers wnat 
face oithoare and match ckevis dash numbers, 


j. Inslal dampeners (46), bolts (44), 
washers (42, 43, 45) and nuls (41). Torque 
holis (44) to 10 in-Ib, then torguc to next slot 
in nuts (41) and jngtall cotter pins (40). 


k. Install yracket (26); then install washers 
(4H) and nuts (47) to secure dampeners to 
shield, Torque nuts to 60 +10 in-Ib. Install 
clamp (22) with screw (25}, washer (24), and 
aut (23). Torque nut lo 6-8 in: Ih. 


|. Secure overhead hois!, then remove sling 
8100923, or equivalent, From manifold (52). 


nt. Install seal (17) in bearing support. 


n. Using seal installation teal ‘le 502 1831, 
carefully install seals (14,25) on pump shait. 


o. Lubricate (Method A} belts (13) then 
install bolts ta secure seals (14, 16). Torque 
bolta to 35 +6 in-lb, and sofetywire with Inconel 
lockWire MS20995N. 


yp. lnstal) pressure-test fixture T-5018966 
Hyer pump Shaft aud seals (14, 05). 


» Connect saureo of gaseous nilragesn 
(AMIL-P-27408) with an upstream flowmeter ta 
pressure-lesl fixture, 


r. Slusly upply 30 psig pusepus nitrogen to 
fixture; then measure leakage past seals 04, 
15), Combined teakage of seals must nat ox- 
cued 1,500 selmi. 


s. Reduce pase ous nilropen pressure to vera; 
then renwye source of nitrogen and flowmeter 
frum pressure-test fixture. 


(. Remove pressure-test Mixture, 


u. Lubricate (Method A) bolts (49); then in- 
atall washers (50) und bolts (49) to secure mani - 
fotd chaplragm to bearing support. Torque 
bolts to 80 £10 jn-lt, and safetywire with 
incone) lockwire MS20995N. 


y. Lubrieate (Method A) bolts (12): then in- 
stall bolts into wh’ 31 1). Secure bolts to 
wheel with lock-lavs {2) and nuta (1). Turque 
nuts to 530 +15 in-1b; then bend leck-Llabs up on 
2 gides of each nut. 


w. Measare and record the following cmen- 
siows at 4:00 o'clock position: (See figure 
15A-8.) 


A= Dimension from manifold exit 
flange to nozzle, 


B= Thickness of wheel (11) at shroud. 
NOTE 
These dimensions are used in step ab 


to dclermine first-stage wheel-to- 
nozzle clearance. 
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Figure 15A-5. Determining First-Stuge Wheel-to-Nozzle Clearance 


x. Lubricate (Method I) bolls (9). 


y. Using turbine wheel sling 8100647, or 
equivalent, and an overhead haist, caretuily 
Wet wheel (11); then guide wheel onto pump shalt 


wills guide T-5026445, Wheel (1)} niust he alined 


to pump shafl index pin. {Seu figure LbA-4.} 


z, Secure wheel (1)) to purap shaft with 
lock-tibs (10) and belts (9), Torque bolis to 
1,250 649 inch-pounds; then bend lock-labs up 
on @ sides af each bolt, 


aa. Measure dimension from manifold exit 
flange ta wheel (Ji) at shroud at 4:00 o'clock 
posilion. (See figure 16A~-5.) Reeord as 
camension C. 


ab. Usiug dimensions oblained in steps v 
andaa, deterinine first-siage wheel-to-nozzle 
elenranee: A-~ (B+ C)= D wheel clearance. 
This clearance must be 0.476 (+0. 204, ~0) 
tach, Record calculated clearance for 4:00 
o'clock position. 


ac. Install] seal (B) inte manifold (52), 
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ad. Measure wheel (11) to seal (8) clearanec, 
560 degrees around wheel. (See figure 154-5, } 
This clearance must be 0.002 inch minimum. 
Record actual clearance at 12:00, 4:00, and 
§:00 a'clock positions. 


ap. Measure anil record dimensian fram 
manifold exit Manze to whoe) (£1) shroud at 
4:00 o'clock position. (See figure 15A-7.) 
Record as dimension C, 


wf. Prepare segments (7) ia the order of 
Installation with lowest serial numbered seg- 
ment al the right, chackwise frora turbine inet 
12,00 o'nlock position, 


NOTE 


if serial numbers are not visible, 
chaik indexing applied during dis- 
assembly musl he used, 


ag. Measure and record thickness of segment 
(7) shroud af 4:10 o'clock pusition. (See figure 
15A-7.) Record as dimension B, 
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Figure 154-4. Alining Turbine Wheels and Epacer to Pump Shaft 
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Section X¥A 
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Figure JSA-7, Determining First-Stape 
Wheel-to-Sexment Clewrance 


al, QLubricate (Melhod A) serews (4), 


al. Using stator holder T-5025915, install 
sevmeonts (7) in the order of serial number 
sequence or chalk index sequence, starting 
with lowest buniber segment at right of turbine 
inlot 12:00 o'clock position and proceeding ina 
clockwise direction. 


CAUTION 


Each segment (7} musl be in- 
stalled so that the anti-rotation lug 
on the Of} af the segment Is dircethy 
between cach set ef long and short 
lugs on the ID of turbine ienifold 
(52), In this position, the segment 
can be moved axially in and gut uf 
position without co¢king, In any 
other position, the sextnent must be 
cocked taward the Hrat stage wheel 
for either removal or installation, 
Severe damage to the turhapump can 
result if the anti-rotation lugs are 
not correctly engaged. 


Make sure thal serews (5) rotate freely 
in manifold (52) and that internal wrenching hex 
is not rounded or wern. Replace worn or dane 
aged sorews and chase manifold threads with a 
1/4 x 28 tap ag neecssary. 
screws (6) and install in manifold (92). 


ak. Instal? retainer (6), then secure redainer 


to manifold (52) with scrows (5). 


1bA-10 


kf ? | 


Lubricate (Method I) 
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Fipure 154-8, Determining S&econd-Stape 
Wheel-lo-Segment Clearance 


al. Make sure segment lugs are fuily engaged 
in slots uf inanifetd, 


am. Measure ancl record cimensian fram 
manifold exit flange to segment (7) shroud at 
4:00 o'clock position. {See figure 15A-7,} Re- 
cord as dimension A. Use stator retalner 
elamps T-5044634, or equivalent, te hold re- 
tainer (6) against flange of manifold (52) when 
taking this dimension. 


ao. Using dimensions obtained ta steps ae, 
ag, AMM am, determine first-stage wheel-to- 
segment clearance: C- {A + 13) = D wheel 
clearance, This clearanee must he 0.296 
(10.143, -0.070) ineh, Recaurd calewated 
tloaranee for 4:00 o'eleck pesdbion, 


ao. Measure and record the following ciimen~ 
sions at 4:00 o'elock position: (See tigure 
134-8.) 


A= Dimension from paratle) bar to 
segment (7) shroud, 


B= Thickness of wheel (9) at inner 
shroud, 


NOTE 
Slator retalner clamps ‘T= 5044834, or 
equivatent, must be used to held re- 


tainer (6) against flange of manifold 
{52} when taking dimension A, 


@ These dimensions ure uged in stop 
at to delermine second-stage wheel- 
to-segment clearance. 


R-3096-3 


Section XVA 


Volume H 


ap. Install spacer (4) aver bolts (12) and 
apainst wheel G1}. Spacer index mark must be 
alined to wheel (11), {See figure 14A-4, } 


aq. Using turbine wheel sHng 8100847, or 
equivalenl, and an overhead hoist, carefully 
lift wheel (3) over bolts (12) and against spacer 
44), ‘Aheel witness mark inust he alined to 
spacer (4), (See figure 154-6. } 


ar. Lubricate (Mclhod A) bolts (12); then 
secure wheel (3) ta spacer (4), wheet (11), aud 
bolts with juck-tabs (2} and nuts (1), Make sure 
that |lnock-tabs (2} do not cover the two teuling 
holes in wheel (3). Torque nuts te 500 215 
in-!b. 


as. Mprasure and record dimension from 
Baralicl bar wheel (3) shroud at 4:00 atclock 
position. (Sce figure 16A-8,) Record as 
dimension €. 


CAUTION 


The same paralle! bar must be used 
that was used in sicp ao. to obtain 
accurate measurements. Improper 
assembly can result in serious dam- 
age to the furbopump, 


at. Using dimensions ubtained in steps ae 
and as, determine second-stage wheel-to- 
sogment elearanue: A ~- (+ C)= D wheel 
clearance. This clearance tnust be 0.342 
(0,174, -O) inch. Reenrd calculated clear- 
ance for 4.00 o'rlock position. 


au. Bend Jock-tabs (2) up on 2 sides of eaeh 
nul (14), 


av. Perform turbopump tarque lest as 
inllows: 


{1) Remove cap an torque gear hausing. 


(2) Install torque wrench with a guitible 
extension to the hex filthing of the torque pear 
drive, 


13) Ungage the torque gear drive to the 
torque gear by depressing lock-pin located at 
the side of torque gear housing and pushing in 
on extension and torque wrench, 
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(4) With torque gear drive shalt held in, 
slowly rotate lurbupump shaft in both clockwise 
and counterclockwise directions, Record maxi- 
mum breakasay and running lorque for each 
direction. 


(5) Remove torque wrench and extensicen 
and make sure torque wear drlye is fuily pulled 
and held in this pasition by the lockpin, 


CAUTION 


if the terque gear drive is not fully 
pulicd out, seriaus damage io the 
turbopumyp can occur. 


(6) Install torque gear housing cap. 


aw. Lubricate (Method A) plug (69); then | 
install K-seal (54) and plug into manifaid (34) 
at 6:00 o'clock position. Torque plug to 40-50 
in-lh. Safetywire plug. 


ax, Instali shields (30,38) on water shicid 
using bolts (28,29), washers (20,21), and nuts 
(78). Torque nuts fy 70 +10 in-lh. 


ay, Attach shields (30,31) together with 
bolts {27), washers (19), and nuts (18). Torque 
nuts to 70 410 in-le. 


az. Prepare covers (39) for installation by 
Placing hoth halves of each set together; then 
safetywire one side only with inconel lockwire 
MS20995N. (The other side is safetywired 
alter instalation, } 


ha, Install covers (39) by carefully opening 
one side and placing them around water shiold 
openings and retainers (58). 


hh. Secure cevers (39) with clamps (37,38), 
Torque clatnps to 4:1] inch-pguncds, Safetywlre 
open sides of covers (39) with ineonel lockwire 
MS2U995N. 


be. Install insulation (32 through 36) on 


water shield; (hen safetywire with ducose! lack- 
wire MS20995N, 
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SECTION Xv¥I 
BEARING COOLANT CONTSOL VALVE 
WARNING 
PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3i41, 


AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


i es a etree RE A A i a a A ey UW 


16-1. BEARING COOLANT CONTROL VALVE requited to maintain the bearing coolant control 


Sn a an ee ee 


957225, 558075, AND 558075-11, vaive, See figure 18-1 for test equipment and 
- special toots, Refer to R-3896-4 for protective 
16-2, The following procedures contain the closures, 


disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 


Part No. Nomenclature Use 
|/r-5036722 Pressure Test Fixture Provides test adapters for bearing coolant 
? control valya, 
{/'T-0048P5-2 Piezometer Provides a means for measuring pressure 
” (2 rayuired) during testing of Dearing conlant control valve, 
G3104 Pneumatic Flow Tester Measures bearing coolant control valve down- 
slream pneumatic leakage. 
G3141 Coraponents Test Provides gaseous nitrogen and hydraulic fuel 
Console for testing bearing coolant control valve, 
G3143 Components Adapter Set Provides hardware for hearing coolant control 


valve test setups, 


a a ores at Se 


Figure 16-1, Test Equipment and Special Toole for Bearing Coolant Control Valve 


Figure 16-2 deleted, 
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1 Bolt 10 = Bolt 17 Poppet z6 Nut 

2 Washer 11 Washer 18 =Poppet 26 Packing ( 

3 Cap 114 Ingert 18) Parking a7 Restrictor a) | 

3A Insert #2) “Retainer 20) Ring 28 Packing 

4 Fitting 13° Gylde 21 Spring 29 = Nameplate 

5 Packing 14 =Packing 22 Spring 298A Insert 

6 Ring 15 Packing 23 Shilin 298 Insert 

7 Spring 16) - Packing 24 Washer 36 Hudy 

8 Filter 

9 Packing 

(a) Restriclar 957224, valve 557225; restrictor RD273-1027-0900, yalye 558075; restrictor | 
RD274-1087-0706, valve §58075-j1. 


re re er ee per cr verre 


Figure 18-3, Bearing Coolant Control Valve--Exploded View 
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16-J. DISA®SEMBLING. 


16-4, Disassemble bearing coolant valve, as 
roquirad, to accomplish necassary repaira and/ 
or replacement. See figure 16-3 for parts and 
index nunibers. 


a. Remove boits (1), washers (2), cap (2), 
and fitting (4). 


b. Remove packings (3) and rings {6} from 
cep and fitting. 


c. Remove springs (7). 


d. Remove filters (8) with hook, and remoye 
puckings (9) from fitters. 


e. Remove retainer (12} by removing bolts 
(10) and washers (11). 


f. Remove packing (16), washer (24), spring 
(22), and poppet (18). 


g. Remove two guides (13} by removing bolts 
(10) and waghers (11), 


h, Remove paclings (14, 15) and shims (23). 
NOTE 


Shims (28) are used for adjustment 
for valve operation; quantity (four 
maximum) for each vaive may differ. 


i. Remove springs (21) and poppets (17). 


j. Remove packings (1@) and rings (20) from 
pappets. 


k. Remove nut (25) and packing (28), Remove 
restrictor (27) with 10-32 threaded 1'-handle, 
then remove packing (28), 

16-5, CLEANING, 

16-6 All parts of the bearing cooiant control 
valve except filters (8) and poppets (17, 18) 
roust he cleaned for hydraulic service as out- 
lined In R-3896-3, Volume l. Cleau poppeta 
(17, 18) ag outlined in R-3896-3, Volume I, 
and clean filters (8} as follows: 


16-4 Change No, 23 - 3 August 1972 


WARNING 


The following procedure uses tri- 
chlorvethylene which is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with tha liquid can cause 
serious injury or death, 


a, Using trichloroethylene (MLL-T-27602), 
clean filters by ultrasanic method for a mini- 
mum of 10 minutes al a frequency of 20-40 ke 
per second. Back-flush filter during cleaning. 


b. Clean filters (4) at least 6 mare times 
with clean crichloroethylene (MIL~T- 27602) 
until filters are as clean or cleaner than the 
follawing: 


(1) 700 particles maximum, at 50-110 
micror size, 


(2) 200 purticles maximum, ahove 100 
micron Bize. 


WARNING 


Compressed gas inust not be used for 
drying or cleantng unlegs effective 
chip guarding Is used and personal 
protection equipment is worn. 


c. Dry filteva in an oven at 200° +16" F fora 
minimum of $0 minules or by purging with a 
regulated source of low-pressure (less than 
30 psig) gaseous nitrogen (MIL-P-27401) or 
clean, dry air conforming to the cleanness and 
humidity requirements of MEL-P-27401. 

16-7. INSPECTING AND REPAIRING. 

16-3. Inepecting parts of the bearing coolant 
control valve (see fteure 16-4) determines if 
the tndividuai parts are damaged. The parts 
must be inspected for general condition, clean- 
ness, damage tu threads, corrosion, <isteriton, 
nicks, burs. and scratches. Dimensional 
Hmits are listed in figure 16-5 and form the 
guide for serviceability of parts. Minimum 
and maximum dimensional values are given 
which, when exceeded, require the repair or 
replacetnent of the applicable part. 


R- 3696-3 
Volume Ii 


i Bolt 10 Bok Vi 
2 Washer ti Washer 14 
3 Cap 11]A Insert 14 
34 Insert 12 Retainer rit 
4 Fitting 13 Gulde 21 
5 Packing 44 Pasking 22 
6 Ring 15 Packing 23 
7 Spring 16 «Packing 24 
a Filter 

9 Packing 


(a} Restrictor 557224, valve 57225; restrictor RD2Z79- 1027-0900, valve 558075, resirictor 


RDN273-1027-0790, valve 558075-11. 


—: 


Figure 16-3, Beating Coolant Control Valve--Exploded View 


Poppet 
Poppet 
Packing 
Ring 
Spring 
Spring 
Bhim 
Washer 
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F1+4425 


Nut 

Packing; 
Restrictor (a) j 
Packing 
Nameplate 
ingert 

lisert 

Body 
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Section X¥I 
Paragraphs 16-3 to 16-8 


16-3. DISASSEMBLING. 


16-4. Disassemble bearing coolant vaive, as 
required, to accomplish necessary repairs and/ 
or replacement, See figure 16-3 for parts and 
inudcx numbers, 


a. Remove bolts (1), washers (2), cap (3}, 
and fitting (4). 


b, Remove packings (5) and rings (6) from 
cap and fitting. 


ec. Remove springs (7). 


d, Remove filters (8) with hook, and remove 
packings (9) from filters, 


a, Remove retainer (12) by removing bolts 
(10) and washers (11). 


f. Remove packing (16), washer (24), spring 
(22}, and poppet (16). 


g. Remove two guides (13) by remuving bolty 
(10) and washers (11). 


h. Remove packings (14, 15} and shims (24), 
NOTE 


Shims (23) are used for adjustment 
for valve operation; quantity (four 
maximum) for each valve may differ. 


1. Remove springs (21) and poppets (17), 


j. Remove packings (19) and rings (20) from 
poppets, 


k, Remoye nut (25) and packing (26). Remove 
restrictor (27} with 10-32 threaded T-handle, 
then remove packing (28). 

16-5, CLEANING, 

16-6 All parts of the bearing conlant contro! 
valve except filters (8) and poppets (17, 18) 
must be cleaned for hydraulic service as out- 
lined In R-3896-3, Voluine (. Clean poppets 
{17, 18) as outlined iu R-3896-3, Volume I, 
and clean fitters (9) ag follows: 


16-4 Change No. 20 + 18 May 1971 
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WARNING 


The following procedure uses tri- 
chloroethylene which is a toxle solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death, 


a, Using trichlorocthylene (MIL-T- 27602), 
clean filters by ultrasonic method for a mini-~ 
mum of 10 minutes at a frequency of 20-40 ke 
per recond, Back-rlush filter during cleaning. 


b. Clean filters (8) at least 6 more timer 
with clean trichloroethylene (MIL- T- 27602) 
until filters are as clean or cleaner than the 
following: 


{1} 700 partieles maximum, at 50-100 
micron size, 


{2} 200 particles maximum, above 100 
mi¢ron size. 


WARNING 


The falle sing prucedure uses 
pressurlzcd gaseous nitrogen or 

air, which must not be allowed to 
come in direct contact with the hody, 
Inflation of the skin can cause serious 
injury to human tissues. 


s Eye protection must be worn to 
prevent foreign matter from injuring 
eyes. 


@ Pressurized gases can hurl objects 
with sufficient force to cause injury 
to personnel. 


ce. Dry filters in an oven at 200° 410° F for a 
minimum of 30 nilnutes or by purging with a 
repulated source of low-pressure (50-100 psig) 
gaseous nitrogen (MiL-P-~27401) or clean, dry 
air conforming te the cleanness and humidity 
requirements of MiL-P- 27401, 


16-7, INSPECTING AND REPAIRING. 


18-8. Inapecting parts of the bearing coolant 
control valve (see figure 16-4) determines if 
the individual parts are damaged, The parts 
must be inspected for general condillet, clean- 
ness, damage to threads, corrosion, dislortion, 
nicks, burs, and Scratches. Dimensional 
*limlis are listed in figure 16-5 and form the 
guide for serviceability of parts. Minimum 
and maximum dimensional values are given 
which, when exceeded, require the repair or 
replacement of the applicable part. 
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Part Name and 
Index Number 


Cap (3! 


Fittings (4) 


Sprinus (7, 21, 22) 


Filters (8) 


Retainer (12) 


Guide (13) 


Poppets (17, 18) 
Shins (237 
Washer (24) 


Nut (25) 


Restriuter (27) 


Norky (30) 


i tee ary BAY ee a a 


R-28496-+3 
Volume IT 


Inspecting 


Damaged threads. 


Deteriorated or damaged anodic 
erate. 


Damared (hreaded Inserts. 
dcteriorated or dainaged anodic 
coating. 

Damure oar distortion, 
Compressed tongths, 

Damage. 


Damaged threaded inserts, 
Deteriorated or damared anodic 
coating. 


Deteriorated ap damaved anodic 
couting. 


Damaged rubber seat. 


Burred surfaces or deformatign. 


Deformation. 


Damaged threads. 


Daniaped threads. 


Nicks, scratches, burs or other 
damnee to drilled orifice and 
chamfered edze, 

Damaged threaded inserts, 
Detertorated or damaged anodic 


coating - 


Threads of ports. 
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Repairing 


thread repair. 


Apply chemical film touchup as 
outlined in R-3896-3, Voluaie J. 


Replace inserts as outlined in 
R-3896-3, Volume I. 


Apply echenival film teuchup as 
outlined in &-3896-3, Volume J, 


Replace, 
See figure 16-5. 
Replace. 


Replace iuserts as outlined in 
R-3896-3, Voturne 1, 


Apply ¢henicat Hlm tonchop as 
outlined in R-3896-3, Volume I. 


Apply chemical film tovchup us 
outlined in R-3896-3, Volume 7. 


Replace puppets. 
Replace, 
Replace. 


Itefer to R+3896-3, Volunce I, 
for thread repatr. 


Refer ta R-$896-3, Voluine I, 
for thread repair. 


Repiiee. 


Replace insert as outlined iz 
R-3896-3, Yolume I. 


Apply chetmteal film touchup as 
outlined in R-3896-3. Volume I. 


Refer to R-3896-4, Volume 1, 
for (hread repair. 


Fiyure 16-4, Inspecting and Repairing Bearing Coolant Centrol Vaive 
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Reiyur to R-3806-3, Volume), for 
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Index Number mension Minimum ___ Maximum 

Spring (7) Compressed to 9.634 Inch 13,0 pounds 16,0 pounds 
Compressed to 0.594 inch 18.9 pounds 23,9 pounds 

Spring (21) Compressed Lo 0.789 inch 47.5 pounds 52.5 puunds 
Compressed to 0.668 inch 64,2 pounds 71.2 pounds 

Spring (22) Compressed to 0.504 inch 2.24 pounds 2.28 pounds 
Compressed lo 0.478 inch 3.61 puvnds 3.67 pounds 
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Fiyyre 16-5. Dimensional Limits lor Bearing Coolant Control Vajve 


16-9. ASSEMBLING, 


16-19. The assembly procedures for the hear- 
ing coolant control valve must be performed in 
the sequeneec listed and all parts must meet 
cleanness requirements outlined in paragraph 
16-5. The lubricant used in this procedure is 
hydraulie Muid (MIL-H-5606). Specified 
lubrication procedures (methods) are outlined 
in R-3895-9, Volume lk. See figure 16-2 for 
part and index numbers. 

fa. Lubricate (Method M) packing (#} and 
install on filter (8). Prevent tubricant from 
contacting mesh of filters. 

bh, install filter into COOLANT IN 1 port of 
body (30). 

B oc. Lubricate (Method M) packing (5) and 
install with 2 rings (6) on cap (3). 

d. Ingtall spring (7) and cap (3) inte COOL- 
ANT IN 1 port and secure with bolts (1} and 
washera (2), ‘Tighlen but do not torque bolts. 

e. Install parts in COULAN'T IN 2 port by 
repeating steps a through cd. 

{. Install parte in PRESERVATIVE IN port 
by repeating steps a through d, except use 
ffiting (4) where cap (3) is specified. 

Ess. ‘ubricate (Method M) packing (28) and 
install on restrictor (27); install restrictor in 
body (30), Restrictors are Hated for applicable 
valves as follows: 

(1) Restricter 557224: valve 997225 


{2} Restricter RD273-1027-0900: valve 
658075 


(3} Reslriclor RD273-1027-0790: valve 
S58075-13 


16-6 Change No, 19 - 10 September 1970 


h. Lubricate (Methad M) packing (26) and | 
install on nut (25); install nut in body (30) and 
torque to 40-65 in-}h. 

i. Lubricate (Method M) packing (16) und 
install on retainer (12), 


]. Install washer (24), spring (22), and poppet 
(18) on retainer (12). 


k. Install retainer (12) and secure with bolts 
(10) and washers (11). Tighten but do not 
forque bolis. 


1. Lubricate (Method N) packing (19) andin- @ 
stall with two rings (20) on poppet (17). 


m. Lubricate (Method M) packings (14, 15) ff 
and Inslall on guide (13). 


n, Install shims {23} (four maximum), spring 
{21), and poppet (17) on guide (ia). 


o. Install guide (19) in COOLANT IN part of 
body (0) and seeure with bolts (10) and washers 
(13). Tighten but do not torque bolts. 


Pp. Repeat steps 1 through o for remainine 
COOLANT IN port. 


_ Q- Torque bolts (1) to 50-70 in-Ib and pelts 
(10) to 20-25 in-1b. 


r. Safetywire bolts (1, 10} and nut {25) with 
incone) lockwire MS20996N and install valve 
port protective closures. 


16-11, TESTING. 


16-12, Tis procedure outlines requirements 
for complete testing of the bearing coolant con- 
trol valve, using Componenta Teal Console 
G3141, Components Adapter Set G3143, and 
Pneumatic Flow Tester G3104, Any deviations, 
including the uge of other test equipment, must 
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Yolume II 
be equivalent to the test requirements, safety _ Index Valve Port 
standards, and equipment specified in this pro- Letier Port Jest Plale Connection 
cedure. Prior ta starting the test, install test Foepen gas ae vale ter ae oe RT 
plates on bearing coolant control valve as out~ & Coolant In 1-8030722-101 AN&15-6C 
Mined in figure 16-6, Index letters are assigned 
to the valve ports for ease of identification in B Preserva- T-~5036722-102 AN8&15-6C 
iHustrations. Sei up components fes{ console Hive In 
electrical patch-panels (figure 16-7) and pre- 
pare congule for uae (figure 16-8). Bee figure C = Outlat T-5036722-113 AN815-6C 
18-9 for port identification and a cutaway view, 
Refer to paragraphs 16-14 through 16-16 for BD slngtru- T-6036722-103 AN815-8C 
bearing coolant control yalve iust procedures méntation 


d sep figures 16-10 and 16-11 for Lest setups. 
pa rae ha os arate a Figure 16-6. Preparing Beartng Coolant 


Control Valve for Testing 


DIGITAL 
YOLTMETER 


CHAS 
GROUND 


Figure 16-7. Coimponents Test Console Patch- Panel Requirements (Sheet 1 of 2} 


HYDRAULIC 
FLOW 


BAEUMATIC 
FLOW 


PLOWMETER FREQUENCY MOMITOR PATCHING 


907610 1- 8-214 
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Pate 
Cord{a) 
K3. 

K3, 

K3, 

Ks, 

Ka, 


R- 3886-3 
Volume H 


J6é- 


7d 
ac 
&G 


(a) Use any cord Tength required on all patch-cords numbered KS, 


From 


17M 


To 
46- 


ad 

17K 
iTL 
17 
19D 


Figure {6-7, Conipanents Test Console Patch- Pane) Requirements {Sheet 2 of 2) 


PRE- POWER TURN ON 
POWER DISTRIBUTION 


PRESSURE/TEMPERATURE 
MONITOR 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


OSCILIASCOPE 
DIGITAL VOLTMETER 


te 


Contral 


CB1 (30 AMY} 


CB2 (10 AMP} 


CHANNEL SELECT 


AC INPUT 


VOLTAGE 
VERNIER 


VOLTAGE ADJUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MILLIAMPERES RANGE 
SELKCT 


VOLTS RANGE SELECT 
VOLTAGE ADJUST 
INTENSIT ¥ 

115 ¥,230 v 

100 KC STD INT/EXT 
POWER 


Position 


Pulled out 


Pulled out 


OFF 


Down (off) 
Midposition 
Fully counter- 
clockwise 

0 

OFF 

OFF 


OFF 


Fully DECREASE 


POWER OFF 
115V 
INT 


Down {cff} 


Indication/Remarks 


Console main 
power off, 


Flectrical utility 
outknts power off. 


At rear of ualt. 


At rear of unit. 


Figure i6-8, Preparing Components Test Console for Use (Slee 1 of 4) 
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ry 


Volume II 
Pane] os aaa Control Position Indi¢ation/Rem arka 
PRE-POWER TURN ON 
continue 
TEST CELL ELECT. Conasetor £701 Capped 
OUTLETS 
Cannector J'702 Capped 
TEST CELI. ELECT. Connector S703 Resistor plug Temperature in- 
3088.5 dicator load. 
Connector 3794 Capped 
Connectur 1705 Capped 


CAUTION 


Check that facility pneumall> and hydraulic supplies to console are 


off, 


POWER TURN ON 


POWER DISTRIBUTION 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


CBI (30 AMP} 


C2 (10 AMP) 


AC INPUT 
CURRENT LIMIT 
POWER 
VOLTS-RANGE 
SELECT 

TEST SELECT i 
TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 
TEST SELECT 6 
TEST SELECT 7 


Pushed in Console main 
pewer an, 

Pushed in Rtectrical ulflity 
outlets power on. 

Up None. 

3 


POWER light ON. 
AC INPUT light on fa) B 


D(O- 3G) None. 


Lignt 1 off (4) 
Light 2 off,!@) 
Light 3 off a} 
Light 4 off (a) 
Light 3 off (a) 
Lignt 6 off a} 
Light 7 oft 6) 


Hydraulic flow 
moniter tontrol. 


{a) If intication {g not 98 epectfled, preos applicable swiich-]'ght, | 


Figure 16-8, Preparing Componente Test Console for Use (Sheet 2 of 4) 
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Peanel Contral Position Tndlication/ Rem arks 


POWER TURN ON 
{continued} 
i TEST SELECT 8 Light 8 off, 
Pneumatic flow 
monitor control. 


B HYDRAULIC CONTROL, WYDRAULIC SYSTEM opmn ta) 
BYPASS 

i HYDRAULIC SYSTEM CLOsE {a} 
SUPPLY 
‘TEST CELL SUPPLY "'A” yan {#) 
TEST CELL SUPPLY "B" vent fa) 
FLOW MONITOR SHUT- cLosn !a) 
OFF 

ih LOW FLOW BYPASS cLose 44) 


FLOW-MONITOR- TEST 


DIGITAL VOLT METER 116 V/230 liv At rear oi unit, 
190 KC STD INT/EXT INT Al rear of unit. 
STORE/DISPLAY DURING DISPLAY At rear of unit. 
COUNT 
RANGE 100V 
FUNCTION FRE@ 
ATTENUATION Midposltion Readjustment may 


be necessary dur- 
ing test to obtain 
consistent read- 
ings. Rofer to 
digttal voltmeter 


manual, 
SAMPLE PERIOD 1 SEC 
100 PER 
SAMPLING RATE Ciockwise 3/4 turn 
POWER ON 
NOTE 


On ELECTRICAL CONTRQL panel, TEST SELECT 7 ewitch- light 1s 
for hydraultc flow and TEST SELECT 8 is for prewuatic flow. Both 
switch-lights must not be on at the same Hime, 


e Dighal valtmeter must wan up al least dO minutes. 


J fa) Indication 19 not as specified, nress applicable awitch-light, 


ee 


— a kk terme en 


Figure 10-4, Preparing Components Test Congole for Use (Sheet 3 of 4) 
i6~10 Change No, 20 - 19 May 1971 


R- 3806-3 seation XVT 
Volume Paragraph 46-13 


A A A A sc 


PNEUMATIC PREPARATION 
a. Make sure console is 3. the follawing condition: 
{1} Vent valves closed. 
(2) Shutolf valves closed. 
(3) Utility valves closed. 
(4} Regulators closed, 
(5) Utilily and test cell outlets capped. 


bh. Supply facility gasevus nitrogen to console, PNEU SOURCE CONTROL panel SOURCE 
PRESS wage indicates supply pressure. 
c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shuloff valve. 


d, On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. SYSTEM 
SUPPLY panel SYS SUPPLY PRESS gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights {located on console and in test eel) 
tome on to inticate pressure downstream of console regulators 
and into test cell, Sufety preeavtions specified in R-3896-3, Vol- 
ume 3, must be folle ved when working with pressurized systems. 


Figure 16-8. Preparing Components Test Console for Use (Sheet 4 of 4) 


POPPET VENT BA TAINER ~ aRounD 
MANLFOL.D INSTAUMFATATION 
PORT (1) 


COOLANT GUTLET 
MANTPOLD 
FLIGHT 


INSTRUMENTATION - 
- PORT (D) or, 


DREGERVATIVE INLET (4) — 


section A--AL secrion B-B 


POROTS Co? 


Figure 16-9, Bearing Coolant Conirol Valve--Cutaway View 


Paragranh 18-13 and figuxe 16-10 deleted. 
Change Nu. 24 + 12 Noveinbar 1974 16~11/15-12 


R-3a9d-3 Section XVi 

Voluine i Paragraph 16-14 
16-14, COOLANT INLET VALVE LEAKAGE AND CRACKING-PRESSURE TEST, 

CAUTION 


If proof-pressure test was performed, the valve will contain 
a small amount of hydraulic fluid. Care must be taken to 
prevent entrance of the fluld into the pneumatic flowmeter, 


Procedure Result 
a. Connect bearing coolant contro] valve to None, 
console. (Sce gure 16-11, coolant inlet valve 
leakage and cracking-pressure test.) 


b, Disconnect test ret] vent (fuel compatible) None, 
line from hand valve at OUTLET port (C) and 
open hand valve, 


Change Na, 21 + 12 November 187% 16-13 


Sectlon XVI 
Vo 


Procedure 


c, On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF valve and a7) s5t PRES- 
SUK REGULATOR until REG SUPPLY PRESS 
gage indicates 260 25 pai, 


d. Measure and record leakage at OUTLET 
port (C), 


If the results of steps e throug 
be made as outlined in step h. 


2, On MED PRESS FUEL COMPATIBLE 
pane], adjust PRESSURE REGULATOR until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 300 +5 psi. 


f. Alternately close and open hand valve at 
OUTLET port (C) three times, 


g. On MED PRESS FURL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
TEST CELI MONITOR PRESSURI: gage indl- 
cates 350 +5 psi. 


Re 


3896-3 
lume If 


Result 


COOLANT IN i port (A} pressurized. 


Maximum allowable leakage is L scim. 


NOTE 
h g are not obtained, adjustment may 


REG SUPPLY PRESS gage and TEST CELL 
MONITOR PRESSURE gage indicates 390 +5 psi 
and PRESSURE MONITOR "B" gage nwat Indi- 
cate 210-240 pal. 


With hand valve closed, TEST CELL MONITOR 
PRESSURE and PRESSURE MONITOR “°R" 
paces indicate 300 £5 psi; with hand valve open, 
same rosuits as step @ raust be obtained, 


PRESSURE MONITOR "'B" gage must indicate 
210-240 pai. 


h. IH results cf steps ve, and g are not ab- None. 
trined, the test raust he discontinued and 0. 002- 
inch shim Jaminations removed from, or added 
to, shims {23), Repeat steps c through g antil 
reaults are obtained. 
NOTE 


Kaeh 0.002-inch shim lamivation changes setting approximately 


1 pai. 
free of burs and curled edges. 


i, On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
TEST CELL MONITOR PRESSURE gage indi- 
cates 109 £5 psi. 


j. Measure and record leakage at OUTLET 
port (C)., 


k. On MED PRESS FUEL COMPATIBLE 
panel, close SHUTOFF valve and open VENT 
valve, Close VENT valve afier preasure decay, 


L Dinconnect ne at COOLANT IN 1 port 
(A) and connect it tu COOLANT IN 2 port fA). 
Install pressure cap on COOLANT IN 1 port, 


16-14 Change No. 19 - 10 Septemher £970 


Addition of shims increases pressure reading; removal 
of shims decreases pressure reading. 


Shim surfaces must be 


PRESSURE MONITOR “B" gage indicates 
100 +4 psi. 


Maxtinum allowable leakage ts 1 scim, 


TEST CELL MONITOR PRESSURE and PRES- 
SURE MONITOR “B" gage indicates zera, 


None. 


#-9898-3 
Yolume Fi 


Procedure 
m. Repeat steps c through k. 


n. On MED PRESS FULL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


o. Remove bearing coolant control valve 
from test setup, 


p. Lf bearing coolant control valve testing is 
terminated, secure test equipment (paragraph 
t6~19). 


q. Install protective closures, Refer ta 
paragraph 16-2. 


Sarat as stops ¢ through k. 


None, 


None. 


Nona, 


None, 


16-15. PRESERVATIVE INLET VALVE LEAKAGE AND CRACKING- PRESSURE TEST. 


NOTE 


If proof-pressure test was performed, a small amount of hydraulir 
finid is in the valve. Care must be taken to prevent the fiuid from 


entering the preumatic flowmeter. 


a. Connect bearing coolant control yalye to 
console, (See figure 16-11, preservative inlet 
vaive leakage and cracking-pressure test. ) 


b. Diaconnect test cel vent (fuel compatible) 
ilne from hand vaive at OUTLET port (C) and 
open hand valve. 


c. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF vyaive and adjust PRES- 
SURE REGULATOR until PRESSURE MONITOR 
“B'' gage indicates 5 +t pai. 


d. Measure and record leakage at OUTLET 
port ((), 


e. On MED PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR untll 
PRESSURE MONITOR "B" gage indicates 20 +1 
pol. Record pressure indicated by PRESSURE 
MONITOR “A” gage. 


ft. On MED PRESS FURL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
PRESSURE MONITOR "'B" gage indicates 50 45 
pai. Record pressure indicated by PRESSURE 
MONITOR “A” gage. 


None, 


None. 


PRESSURE MONITOR "A" gage indicates 
5 +1 pel. 


Maximum allowable leakage 1g 10 acim. 


Section XVI 
Paragraph 16-15 


PRESSURE MONITOR “A" gage must indicate 


9-20 pai. 


PRESSURE MONITOR "A" gage must indicate 


9-20 psi. 


Change No. 20 - 19 May 1971 


16-15 


Section XVI It» 3896-3 
Paragraplis 16-16 to 16-17 


Procedure Result 
g. On MEI PRESS FUEL COMPATIBLE PRESSURE MONITOR "A" and PRESSURE 
panel, clogee SHUTOFF valve and open VENT MONITOR "8" gages indicate zero. 


valyz, Clase VENT valve after pressure decay, 


h. Gn MED PRILSS FUEL COMPATIBLE None, 
panel, adjust PRESSURE REGULATOR untit 
REG SUPPLY FRESS gage indicates zcro. 


i. Remove bearing coolunt contre] yalve None. 
frum teat setup, 


j. If bearing coolant control valve testing is None. 
terminated, recure equipment as outlined in 
patagraph 16-19. 


k, Install protective closures. Refer to None. 
paragraph 16-2. 


16-16. COOLANT AND PRESERVATIVE VALYES REVERSE-LEAKAGE TEST. 


a. Connect bearing coolant conlru- valve ty Kone, 
console. (See figure 16-11, coolant and pre- 
servative valves reversc-leakage test. ) 


b. On MED PRESS FUEL COMPATIBLE PRESSURE MONITOR "B" gage indicates 
pane!, open SHUTOFF valve and adjust PRES- 250 +5 pel. 
SURE REGULATOR until REG SUPPLY PRESS 
gage indicates 250 +5 psi, 


c. Measure and record leakage at COOLANT Maximuit allowaole leakage at any one port is 
iN 1, COOLANT IN 2, and PRESERVATIVE IN 10 sein, 
ports. 

d. On MED PRESS FUEL COMPATIBLE PRESSURE MONITOR "B" gage indicates zern, 


panel, clase SHUTOPF valve and open VENT 
vulve. Close VENT valve after pressure decay. 


e. On MED FRESS /UEL COMPATIBLE None. 
panel, adjust PRESSURE DEGULATOR until 
REG SUPPLY PRESS gage Indicates sera, 


f. Remeve bearing coolunt contrel valve None, 
from teat setup. 


g. HE bearing conlint control valve testing Rene. 
ls terminated, secure tezt eqalpment {para- 
graph 13-19). 


h. Install protectlye closures, Refer to Nore, 
nuragraph JG-2. 


16-17. COOLANT INLET VALVES FLOW- CEST. 

4, Connoct bearing coant centrul valve to Nore, 
console. (See figure li-11, conlant iiet valves 
flow-test. ) 


13-16 Change Ne. a0 ~ 19 May 1971 


R-3996-3 
Volume Jl 


Procedure 


CAUTION 
Orificea must pe installed carefully to prevent damage to orifice entrance, 


b. For yalyee 557225 and 556075, tnoatall 
artifice AP2057.5,.83 al OUTLET part {C). For 
valve 55807511, install orifice AP2057~4. 70 
at OUTLET port {C}, Instali orifices that hava 
flow arrows with arrow pointing away from 
OUTLET port C. Inagtnil orifices that do not 
have flow arrows with orificed end at OUTLET 
port ©. 


None. 


WARNING 


Personnel must not be allowed in the test cel] during this test. Visual 
caamlnation of the valve while it is pressurized must be made through 


the test cell window. 


&. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH PRESS SHUTOFF and 
MED FRIESS SHUTOFF valves. 

i2) Prega TEST CELL SUPPLY “A” 
switch-light. 

(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 

(4) Press HYDRAULIC SYSTEM SUPPLY 
awitch-light. 

(5) Press LOW FLOW BYPASS awitch- 
light. 
d, On NIGH PRESS FUEL COMPATIBLE 


panel, apply pressure to ITYDRAULIC CONTROL 
as follows: 


{1} Open VENT yalve and cloga SHUTOFF 
valve. 

{2) Adjust PRESSURE REGULATOR until 
arb SUPPLY PRESS gage indicates 2, 000 +109 
psi. 

e. Slowly apply facilily hydraulic supply pres~ 
sure witil HYDRAULIC CONTROL panel SUPPLY 
PRESSURE gage indicatag 2.000 +100 psi. 

f. On HYDRAULIC CONTHOT, panel, slowly 
open HIGH PRESS SHUTOFF valve until PRES. 
SURE MONITOR "5B" pane indicates 1,820 +20 
pst: then close HIGH BRESS SITUTOFF valva. 


g On HIGH PRESS FVEL COMPATIBLE 
panel, adjust PRESSUKE REGULATOR until 
REG SUPPLY FNESS gage indicates zero. 


h. On HYDRAULIC CONTROL sanel, open 
HIGE PRESS SHUTOFF valve. Ciog9 valve 
after presgure decay. 


None. 


Section XVI 


Result 


SUPPLY light on and VENT light off. 


CLOSE light on and OPEN light off- 


OPEN light on and CLOSE light off. 


OPEN light on and CLOSE Heht off. 


None. 


HIGH PRESS FUEL COMPATIBLE and H¥- 


DRAULIC CONTROL panels preagurizasd. 


SUPPLY PRESSURE gage must indicate 2, 000 


#100 pal. 


PRESSURE MONITOKH "'B" gage muat indicate 
1,620 +20 psi, and PRESSURE MONITOR "A" 


ie must indicate 300 440 psi for valve 
23h 


22,5, 390 440 pal for, valve 558075, and 325 


pai for yalve 


None. 


PRESSUPE MONITOR "A" and PRESSURE 
MONITOR 'B" gages decrease to sere, 


¢ 


«lj. 


inge No, 20 - 13 May 197% 
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Suction XVI 


R-3896-3 


Yolumea Ii 


Procedure 


Result 


CAUTION 
Orifices must he installed carefully to prevent damage to orifice entrance. 


i, Remove ortfice at QUTLET port (C). For 
valves 557225 and SS8075, Install orifice 
_ AP2057-5. 039 and for valve 658075-11, install 

orifice AP2057-4,10 at OUTLET port (C). In- 
stall orifices that have flow arrows with arrow 
pointing away from OUTLET port C. Install 
orifices that do not have flow arrows with 
orificed end at OUFELET port C. 


j- On HIGH PRESS FUEL COMPATIBLE 
anel, adjust PRESSURE REGULATOR until 
EG Sl PLY PRESS gage indicates 2,000 

+190 pai, 

k. For valve §57225, on HYDRAULIC CON- 
TROL panel, slowly open HIGH PRESS SHUT-~ 
OFF valve wnt PRHESSUNE MONITOR "'B" 
Hage indicates 1,820+20 psi; then close HIGH 
PRESS SHUTOFF valve. Record pressure in- 
Cicated on PRESSURE MONITOR “A” gage. 


1, For valve 658975, on HYDRAULIC CON- 
FROL panel, slowly open HIGH PRESS SHUT~ 
OFF valve until PRESSURE MONITOR "'N" gage 
iidicates 1,820 420 psi} then clege HIGH PRESS 
SHUTOFF valve, Itecord pressure indicated 
on PRESSURE MONITOR “A" gage. 

m. For valve 598070-11, on HYDRAULIC 
CONTROL panel, slowly open HIGH PRESS 
SHU'TOFF vaive until PRESSURE MONTTOR 
shears e indicates 1,400 +20 pai; then close 
HIGH PRESS SHUTOFE yalve. Record pres- 
gure indicated un PRESSURE MONITOR "A" 
Rage. 

', Maintain pressure of steps kK. 1, orm, 
as opplicahie, for a minimum of 2 minutes and 
check cap (3) and guide (13) flanges for leakage. 


a. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero; then 
open SHUTOEF yaive. 


Pp. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve. 


q, Disconnect ‘ine at COOLANT IN 1 part 
(A) and conneet it to COOLANT IN 2 port (A). 


1, Repeat atops b through p. 
gs. Rerluee facility hydraulic supply pressure 
to 2ero. 


t. Volag HYDRAULIC CONTROL panel, 
perform the fallowicg? 


(i) Close HIGH PRESS SHUTOFE valve. 


16-18 Change No. 20 - 19 May 1971 


Nore. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panela pressurized, 


PRESSURE MONITOR "BB" gage muat indicate 
1, 920 +20 psi and PRESSURE MONITOH "A" 
gage must indicate 425 +40 pat. 


PRESSURE MONITOR "B" gage must indicate 
1,820 £20 pei and PRESSURE MONITOR "A" 
gage must indicate 540 +49 psi. 


PRESSURE MONITOR seaiheta must indicate 
1,800 +20 psi and PRESSURE MONITOR "A" 
gage must indicate 475 +40 psi, 


No vigibla loakage js allowable. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 


HYDRAULIC CONTROL panel depressurized. 
None. 


Same ag stepa > Uirough p. 


SUPPLY PRESSURE page indicates zero. 


None. 


R-3896-3 
Volume if 


Procedure 


{2} Press TEST CELL SUPPLY "A" 
switch-llelit, 


(3) Press HYDRAULIC SYSTEM SUPPLY 
6 itch-light. 


(4) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(5) Press LOW FLOW BYPASS switch-~ 
light. 


u. Remove bearing coolant control valve 
irom test setup, 


vy. If bearing evclant control valve testing 
Is terminated, secuve test equipment (para- 
Kraph 15-19), 


wv. Install protective closures, Refer to 
paragiraph 16-2, 


Resutt_ 


VENT light on and SUPPLY ght off. 


CLOSE light on and OVEN [ight off, 


OPEN ight en and CLOSE light off. 


CLOSE light on and OPEN light off. 


None. 


None, 


None, 


16-18 PRESERVA'TIVE INLET VALVE FLOW-TESY. 


a- Connect bearing coolant control valve to 
console, {See figure 16-1), preservative inlet 
vatve flow-test. ] 


bh. Vor valves 557225 and $98075. Inslail 
agifice AP2057.3.03 at GUTLET port (C} and 
for valve 558075-14 Install orifice AP2057-4. 10 
at OULLEF port (C}, 


c. Prepare digital voltmeter {YM} for 
flow- nonitor-tests. (See figure 16-8.) 


ad. On HYDRAULIC CONTROL panel, perferni 
the followlng: 


(:) Close 1MfGH PRESS SHUTOFF and 
MDD PRESS SHUTOL# valves. 


(2) Press TEST CELL SUPPLY "A" 
switeh «light. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch- light. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switeh-light. 


(5) Press LOW FLOW BYPASS switeh- 
light, 


None. 


None, 


None. 


None. 


SUPPLY light on anu VENT light off. 


CLOSE Light on and OPEN light cff. 


OPEN light on ond CLOSE light off. 


OPEN light on and CLOSE light off. 


Change No, 20 ~- 19 May 1971 


Section XVI 
Paragraph 16-18 


16-19 


Section XVI 


R-1896-3 


Volume il 


Procedure 


ec. On HIGIE PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as follows: 


4 (t} Open VENT valve and close SHUTOFIF 
valve. 


(2) Adjust PRESSUAE REGULATOR until 
REG SUPPLY PRESS gage Indicates 500 120 psi. 


i Slowly apply faclkity hydeaulle supply 
pressure until HYDRAULIC CONTROL panel 
SUPPLY PRESSURKM gage indicates 1,000 +100 
pst. 


g. On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTGOF# valve until PRES- 
SURE MONITOR "A" pepe tidicates 200 25 psi. 
Close HIGH PRESS SHUTOFE valve. 


h. On HYDRAULIC CONTROM panel, press 
FLOW MONITOR SHUTOFF switch-Light. 


1. On ELECTRICAL CONTROL pancl, press 
TEST SELECT 7 switch-Heht, 


j On GIGITAL VOLTMETER panel, press 
RESET awitch. Measure and record flawrate 
from: OULET pert (C). 


k. Maintain pressure and flow for a oini- 
muin of 2 minutes and check fitting (4} and 
retainee (12) flanges Jor leakage. 


1, On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch-llghe. 


m. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE. REGULATOR until 
REG SUPPLY PRESS gage indicates zero; then 
open SHUTOFE valve, 


h, On HYDRAULIC CONTROL panel, open 
RIGH PRESS SHUTOFE valve and press FLOW 
MONITOR SHUTOFF switch-light. 


o. Heduce facility hyd: aulic supply pressure 
to zero. 


p. Using SIYDRAULIC CONTROL panel, 
perform the roblowing: 


(1} Close HIGH PRESS SHUTOFF yalve. 


(2) Prese TEST CELL SUPPLY "A" 
Switch: light. 


16-20 Change No. 10 = 7 Noveinhes {997 


Result 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTHOL panels pressurized. 


SUPPLY PRESSURE gage must indleate 1, 000 
+100 psi. 


PRESSURE MONITOR "A" gage muut indleate 
200 43 psi. 


OPEN light on and CLOSE Light off. 
Light 7 on, 


DYM must Indicate an equivalent to 3 gpm 
minimum, 


No visible Jeakaye (g allowable, 


Light 7 off. 


HIGH PRESS FUEL COMPATIBLE panel 
depreseurlzed. 


HYDRAULIC CONTROL panel siepressurized, 
CLOSE light on and OPEN light eff, and 
PRESSURE MONITOR "A" gage decreases to 
zero. 


SUPPLY PRESSURE gage indleates zerv, 


Nuue, 


VENT light on and SUPPLY light off. 
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Figure 16-11, Bearing Cavlast Contro}d Valve Leak~ and Fiow-Tegt Setups 


Change No, 14 - f January 1969 16-21 


Sectlon XVI R-2996~3 


Paragraphs 16-19 to 16-20 Yokune I 
Procedure Result 
(3) Press HYDRAULIC SYSTEM SUPPLY CLOSE hight on and OUEN light off. 
switch-light, 
{4} Press HYDRAULIC SYSTEM BYPASS OPEN fight on and CLOSE licht off. 


awiteh- light, 
(5) Press LOW FLOW BYYASS swilth-light, CLOSE Ught on and OPEN light off. 


q. Remove beering coolant control valve Now, 
from test setup. 


r. If bearing coolant control valve testing is None, 
terminated, secure teat equipment (para- 
gEraph 16-29}, 


s. Install protective clusurmes, Refer to Nome, 
paragraph 16-2, 


16-19. SECURING TEST EQUIPMENT. 


16-20. After bearing cvolant contral valve 
testing is completed and valve is removed from 
test setup, sccure oquipmient as follows: 


a. Reduce facility gaseous nltrozen pressure 
to zera 


b, On PME SOURCE CONTROL panel, 
clase gaseous nitrogen SHUTOFF valve. 


¢. On SYSTEM SUPPLY panrl, clore TO 
FUEL COMPATIBLE SY¥5 shutoff yalve and 
open SYS VENT valve. 

d. On MED PRESS FUEL COMPATIBLE 
panel, apen SHUTOFF and VENT valves and 
adjist PRESSURE REGULATOR to vent trapped 
pressure, 

e. Close all shutoff valves, regulacors, and 
utility valyes, 


f. Make sure all preesure gages iadicate 
zero and ckose all. venl yatves. 


a. Cap ulility panel and test cell ane) aut- 
lets and cunnectors, 


h. Turn digital volimneter power off, 


i. On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM 
BYPASS light indicates OPEN and remaind nyt 
lights Indleate CLOSE or VENT. 


j. On ELECTRICAL CONTHOL panel, press 
TEST SELECT swileh-lights sca that all lights 
are off, and press POWER ON swiftch-light. 


k. Tern DC POWER SUPPLY off. 


1, On POWER DISTRIBUTION panel, pull 
aut cireult breakers. 


16-22 Change No, 26 - 19 May 1974 
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SECTION XVI 


LIQUID LEVEL DETECTOR 


This sacetion is deleted. 


Change Ne, 21 - 12 Novoniber 1971 UTHL/14-8 
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seclion MYT 
Paragraphs lb-Tido (2 


SECTION XVII 


ELECTRICAL HARNESS 


lé-J. ELECTRICAL HARNESS, 


18-2. The following preecdures cuntain the 
Cleaning. inspechuig and repuirinys, anid testing 
iMformalion required te maintain dhe electrical 
harness (figure lh-i). The harnesses are pare 
manently assembied, with oversiudts, ade in 
dividaal harnesses: no disascenbly ur assembly 
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Section XVIII 


Connector 


Torque 
RDI No. (in-lbs) 

Hig 155-185 
319 90-115 
320 130-165 
Jigo HO-115 
Ji01 130-168 
J102 100-125 
Ji103 100-125 
3104 N0-116 
J106 90-115 
J140 60-80 
J14t 155-185 
A142 40-80 
14s 115-145 
J174 40-90 
3470 130-165 
J#00 80-100 
P3O G0. 80 
Ps 40-40 
P43, P44 40-50 
P46, P46 40-40 
Pat 100-125 
PAO 40-50 
P51 40-50 
P52 30-40 
PH3 40-50 
PSG 40-50 
P70 60-40 
Pit 60-80 
P73 46-50 
P74 40-50 
P75 40-50 
PTG 50-80 
PT? 66-80 
PuR 40-60 


K.- 38B6- 3 


VYolune IT 
Connector 
Description RDI No. 

Inferiazec Panel Pd5, P&G 
Trterface Panel P87, Pes 
Interface Punel PiNs 
Interface Pricl 
Interfaee Panet F109 
Interface Panel 
Interface Panel Pid 
Interface Panel 
Interfaer Panel Pili 
Tuterface Panel 

fnterface Panel P112 
Interface Panel 

Interface Panel P113 
futertace Panel 
Interface Panct Pi114 
Interface Panel 
Checkout Valve P15 
Pyefill Level 

Netector Piié 
Gas Generator 

Tyniter Pil) 
Turbine Exhaust 

leniter Pilé 
fnterconnent to 

lgniters (J47} P119 
Redundant Strut= 

down Valve P1206 
Engine Control Valve 

Start Solenoid 

Engine Control Valve | P12. 
Stop Solenoid 

Gas Generator Ball Pat 
Valve Position 

Switch PIE22 
Hypergol-Cartridge- 
Installed Switch P1238 
No. 1 Oxidiver Valve 

Position Transducer P128 
No. 2 Oxidizer Vilve 

Position Transducer 

No. 1 Thrust OK 

Pressure Switch P129 
No. 3 Thrust OK 

Pressure Switch P130 
Turbopumyp hiter- 

face (J75) P1332 
No, 1 Fuel Valve 

Position Transducer P134 
No, 2 Fucl Valve 

Position Transducer P1935 
No, 2 Thrust OK 

Pressure Switch P136 


Torque 


{in-1bs) ODeseription 


30-40 
J0-40 
80-10) 
190-185 
100-125 
190-165 
115-146 
100-125 
90-115 
100-125 
40-50 
40-50 
40-50 
40~<50 
40-50 


40-50 
40-50 
40-50 
40-50 
30-40 


ee Let Pat PE A 


Turbupump eater No.1 
Turbopump Ileatcy No, 2 
Primary Instrumenta~ 
tion Junction Hox 
Prinuuwy [nstrumenta- 
tion Junetion Box 
Prinv vy Instrumeata~ 
tion Juachion fox 
Primary Instrumenta- 
tion Junction Box 
Primary Instrumenta- 
tion Junetion Bux 
Primary lustrumenta- 
tion Junetion Hox 
Primacy nstrimentia~ 
tion Junction Nox 
Primary Inskrumenta- 
tion Junction Box 
Fucl Pump Inlet No. 1 
{KF6a-1) 
Oxidizes Pump Dis~ 
charge Na, 2(PO2a-2) 
Oxidizer Pump Bearing 
Pressure {LB1n) 
Gas Generatar Chamber 
Pressure (GGid) 
Fuel Pump Discharye 
No. 2 Pressure 
(PF2a-4) 
Fuet Pump Iniet No. 2 
(KF6e-2) 
Turbine Outlet Pressure 
(TG5e) 
Common Uydraulic Re- 
turn Pressure (NEHS5c) 
Combustion Chamber 
Pressure (CUte) 
Engine Contral Valve 
Stap Solenoid vid Ln- 
gine Cutofi Signal ta 
Vehicle (7128) 
Interconnect to Prefill 
Level Detector (1129) 
Turbopump Interface 
{3130} 
Heat Exchunger LOX 
Inlet Flow No. 1 (F108) 
Bearing No. 1 'Tem- 
perature (LS1) 
Hearing No. 2 Tem-~ 
perature (82) 
Turbine Bearlng Tem- 
perature (LS3) 


Figure 18-2. Torque Requirements for Electrical Conncctor Dust Caps (Sheet { of 2) 


18-2 


Change No, 16 ~ 2 July 1909 


Specification or 

Part Number 

Modet 630A (Triptett), 
av equivalent 


Model 1620C (Freed Transtarmer Co), 
Or equivalent 


Kulgrid or Kulgrid 28 
(Sylvania Mlectris Products, Inc}, 
or equivalent 


Pederul Specification T'T-1-735 


1.130190-002 (NR, Los Angeles 
Division}, or equivalent 


Fedeval Specificallon TT-M-261 
STOLIORHOO7, ‘ype 1 
(Rocketdyne) 


PR-1553 (black) 
(Products Research Co} 


1200 (Dow Corning Carp} 
92-018 (Now Corning Corp} (8-02 the) 


No. 500A (Rayclad Tubes, Inc) 
Federal Specification QQ-S8-571, 
SN60 or SN63, Type RA 
MIL-P-27401 


ee rr 


Nomeciculature 


nr ee 


R- dB9E-3 
Yotume JI 


See 


Multimeter 


Megohnimeter 


Wrapping Wire 


Tsanrepy] Alechal 


Pressure: Sensitive ‘Tape 
Methyl-Ethyl-Ketone 
Silicoue Rubber ‘Tape 
Potting Compound 
Primer 

Avrospace Sealant 
Heat-Gun 


Solder 


Gaseaus Nitrogen 


Section XVIII 


Use 


Testing continuity 


Testing insulation 
renistiace, 


Repairing vray braid. 


Chenin repair area of 
plug protective boot ind 
exterior of cannectors. 


Masking off repaie area 
of harnesa, 


Cleaning repair area of 
hitness, and uyermulds, 


Repairing green over- 
moles. 


Repajring black over~ 
moids. 


ltepniring heat-shrinkuble 
overinolds, 


Shrinklng heat- shrinkable 
overniolds. 


Repairing armear braid. 


Cleaning and drying hir~ 


Change No, 19 - 12 September 1970 18-3 


Section XVII 


Parag rapl 


196-3, Cy]. 


18-4. 


is 14-3 to 18-6 


BARING, 


R-3d9G-3 
Yolume 1 


The electri¢al huaracss niust tre free 
of dirt, peease, moisture, nd foreign particles 


prior Co inspecting aad repairing and testing, 
Clean eloctrient harness and conuectors as 


ouddined in -389b-9, Volume I, 


Cor aeetor 


18-4 


Part Name Inspecting Repairing 


Pin cantacks 
wilh one bend 
bat aot bet 

mure than 20 
doprecs frols 


connectar awaxis. 


Pin contacts 
with wnere Chan 
ane bond re- 
wiurdtess of 
angularity, 


Pin contacts 
with one bend 
greater than 
20 degrees, 


ent or nise 
vlined sockel 
emilrets. 


Length of pin 
or sucket 
eontaets . 


Straighten by 
using a nuiting 
sucked coitaeL 
ar eqquiyaleat, 
Sep fipure 
14-8, Roplace 
harness if oul 
af fakerunee, 


See figure 
18-5. lte- 
place harness, 


Replace 
harness, 


Replace 
harness. 


See figure 
18-5. Re- 
place if aur 
of talerance, 


18-6, 


18-6, 


INSPECTING AND REPATRING. 


Inspecting the cleelriedl harnesses 


determines if the parts have been damaged by 


mushianedliay or weiter. 


andinspect part for the vouditian to le sought 
wad the dispusitian us ta repair ur replacement 
of the applicable part, 


Parl Name 


Comieelor 
feontinuedd) 


Enapestinng 


Correded pin or 
socket contaets. 


Cracked ar split 
eoumeetisn fib 
serts. 


Cracked, bent, 
ar broken evou- 
neetor shells 
(includes eonp- 
Tiny sunch clap 
ip, wuts). 


Contamination 


Damaced anodic 
couting of cate 
Heqtors, 


Keopairiugs 


Heplice hare 
ness, 


Replace late 
hess, 


Kteplace lite 
Noss. 


Clean as ot- 
lined in 
R-3496-3, 
Volunice i. 


Refer to 
+3896 -3, 
Volume I, for 
applying 
chemical film 
touchuy. 


Figure 18-4, Inspecting and Repalring Bleetrical Narness (Sheet 1 of 3) 


Change No. 14 - & January 1969 


See figure 184 and lied 


i — 


Part Name Inspecting 


Conuectar 
(continued) 


Harness 


Damaged or 
missing 
seais or 
gasketa. 


Damag eck 
threads. 


Abrasions in 
armor braid 
not exceeding 
one inch of 
continuous 
linear length 
in any one 
ares, 


Raised braid. 


Loose metalic 
bral separated 
more than 0,160 
inch or where 
more than one 
percent of rubber 
tubing if visible 
through braid in 
any one linear 
foot of harness, 


ee re eee =: 


R- 3896-4 
Volume fT 


Repalring 


See figure 
14.5. Re- 
place seals or 
gkskets, (Re-« 
fev toR- 3896-4 
for part nuim- 
ber.) 


Refer ta 

R+ 3806-3, 
Volume §, for 
thread repair. 


Solder aver 
exposad areca 
with soliter 
specified in 
figure 18-3. 


Permissible 
prayi¢cerd 
Invrease in 
harness diam- 
eter docs not 
increase 5 
rercent in 
harness ¢ross- 
arctional area 
and brald ia 
unbroken, 


Repair as out- 
lined i pura- 
graph 18-11. 


Part Name 


Harness 
(continued) 


Green or 
Black 


Overmold 


Heat- 
Shrinkable 


Overmald 


Inspecting 


Broken braid 
carriers not 
exceeding 2 at 
auy ane point 
and net more 
than § points 
whthin any 2~ 
foot length of 
harness. 

Armor braid 
daniagedt beyond 
the imitations 
listed above, but 
the damage docs 
not axcend 3 con- 
tinuaus dinear 
inehes, 


Randont tudi- 
vidual broken 
Strands. 

Cuc wire insula- 
tion. 


Contanination. 


Voids or gouges 
larger than1/4 
inch indlameter. 


Cracks, cuts, or 
hales that expose 
armor brald. 


Thermal damage. 


Blisters, holes, 
scratches, ar 
gouges larger 
than 1/8 tach in 
diameter. 


Section XVII 


Repairing 


Clip off broken 
strands flush 
with braid and 
solider over 
exposed area 
with sokler 
specified tn 
figure 18-3. 


Trepaly as out- 
lined in para- 
graph 18-11, 


strands flush 
with braid, 


Replace 
harness, 


Clean as out 
lined in 
R-3896--3, 
Yolume J, 
Repair ag out- 
lined in pura- 
graph 18-7 or 
18-8, 

Repair as out- 
lined in para- 
graph 18-7 ar 
18-8, 

Sand churred 
avermoid to a 
smooth finish. 
If brald is ex- 
posed after 
sunding, ré- 
pair as out- 
fined in para- 
graph 19-7 or 
1a-8, 

Replace as cut- 
lined in para- 
graph 18-9, 


Clip off act | 


Figure 18-4. Inspecting and Repairlng Plectrieal Harness {Shect 2 of 3) 


Change No, 16 - 9 July 1989 


18-6 


Section XVII R-3606-8 


Paragraph 18-7 Volume II 
Part Name Inspecting Repairing Part Name Inspecting Repaiying 
Heat- Voids larger than Apply acroa- Plug Surface scratches, Replace boot, 
Shrinkable 1/4 inch between Bpace acolant Proteclive nicks, or gouges 
Overmald vovermeld ane 92-018 (Dow Boat exceeding 1/8 Inch 
(continued) armor anid. Corning Corp} in diameter and 
toa affected more than 0. 030 
areca, Inch deep, 
Thermal damage. Sad charred Torn cars on ltepair as aut. 
overmoldioa boot, lined in para~ 
amoolh finish. graph 18-10, 
lf braid ia ex- 
pased after 
sanding, rc- 


place ag out. 
lincd th para. 
graph 18-9, 


NOTE 


Hvat-shrinkable ayerimold imperfec- 
tions smaller than listed above are 
considered acceptable. 


Figure 18-4, Inspecting und Repabring Electrical Harness (Sheet 3 of 3) 


19.090 pew . 5 
ft) 9am ‘a nie “as o.cet 0:80 nen = MORE THAN ONE 
preys ay o.om 63239 men — 10.042 wane BEND 


BEND 
NENT 


s 


COUPLING 


NUT = BOCKET CONTAC «8 


el COMPACT J} DIMENSIONAL LILITS FOR 16-GAGE PIND tH OHELDL SIGES LZ, t4, 16, ALL 12 THROUGH 38 
IMMRNAIONAT, MIMITA FOR U-GAGE AND IS. GAGE PIN IX SHELL SIZES 48, 165, ICSL, (28, 


143, AND lés. 
SOIQUL-E-sB | 


Figure 16-6. Dimensional Llmits for Electrical Connectors 


18-7, REPAIRING GREEN OVERMOLDS. a. Thoroughly clean repair area, by wiping 
WARNING with a clean, lint-free cloth dampened with 
mathyl-ethyl-kclone (Federal Specification 
The following procedure speelfies TT-M-261). Allow solvent to dry completely. 


methyl-ethyl-ketone which is flam- 
mable and must not be used near heat, 
sparks, ar oren flame. Inhalation of 
its vapors and prolonged contact with 
the liquicl can cause serious injury, 


18-6 Change No. 15 - 23 April 1969 


R- 3656-3 
Volume H 


b. Wrap detective or danaged area of over- 
mould with slHeane rubber tape STORORBOOTS , 
Pepe | (Roel oldyne J, 


¢. Apply sllicone rubber cape in one eyen 
layer With aw OO- percent overiap. 


tho Extend dape layer from 1/2 ta 7 ine 
beyond detective ar cliamuipaul weed, 


18-4, REPAIRING BLACK GVERMOLDS, 


WAIINING 


The following proceedure specifies 
molhyl-ethiyd-ketene which is flan 
nible and most not be uscd near heal. 
sparks, ov open fume, Tahadalion al 
ils vapers or prolonwed wontiel with 
Ihe Liquid can cause serious injury. 


a. Thoroughly clean repair area by wiping 
wilh elon, lint-trec cloth diumpened with 
Inethyl-elhivd- Ketone (Pederal Specitication 
TT-M-261). Allow solvent to dey completely, 


hb. ‘Thoroushly tis 22 parts of A te 100 paris 
ob 15, by weight, of polling compound Pi- 1453 
(black) (Products Keseareh Co), for oue minute. 


eu, Using a spatula, apply and smaoth potring 
colnpound lo diumaged ared of uvermuld, 


NOTE 


The potting campotuid must be used 
within 15 minutes after mixing, since 
it starts lo set upafier Lo minutes, 


d. Allow potting: compound lo eure al roan. 
lemperature for approximatety 16 hours, 


NOTE 


Caring may be accelerated by using 
a het-air yuinieor leet lamp not ex- 
eceding a maximum lemporature of 
230° F, 


e. Ttemnove any excess compound by carefully 
trimming or sanding. 


18-9. REPAIRING HEAT-SHRINKARLE OVER- 
MOLDS. Repair of heat-ghrinkable overmolds 


cousists of replacing the dumaped item witha 
new one of the same part number. Refer to 
R-3896-4 for avermold part nuuber, (Sree 
figure 18-6 for replacing nvermokds. } 


Scetican XVII 
Paragraphs (B-8 to 18-9 


CAUTION 


Extreme eave must be used wher cul- 
Ling overmald dy prevent danruce lo 
armor Graick 


au. Yoerity part nuniber of damaged overiaiold 
and earcfully remove damaged overiaald by cut+ 
tity, with a sharp cutting edge along (he asial 
tenpth of the harness, 


h, Peed sutficient seaqiant from repair ares do 
expose armor bride, Kemoval of all sealant i 
hal neeessiuLy, 


WANING 


The tollawing. procedure speclries 
methyl-ethyt-kelone whieh ts thatn- 
gitble cd must mat be usand near lent, 
Apirks, or open Hane. Inhalation of 
its vupors of prolonwcd combs wih 
the Liquic can cause berious injury, 


. Clot aroudo be bonded and inside of nw 
overmold, using a elean, lint-free eloth damp. 
eed with nuethyl-ethy] ketone (Federal specifi- 
valion ‘UT-M-261), Allow solvent ta dry gam 
Pletety. 


ad. Using pressive-sensitive tape L1B0190-002 
(NK, Les Angeles Division), mask off cach sicte 
of repair area, with 1/2-ineh maximum space 
from ends of overmold, 


e, Apply a thin eoal of primer J200 (Daw 
Corning Corp) La metal surface af repair wre 
apply only enough primer to give ae pink tinge to 
the metal, Alinw lo dry fora mintmuia of 60 
minules, 


f. Apply acrospace sealant 92-019 (Dow 
Corning Corp) 1/82 to 18 ineh thick over entire 
repair areca, 


gf. Pusition new overriold argund the harness 
at repair area. Mo overmiold has a thick end or 


inside lip, position oyermold in correct djre¢lion. 


(See fusure 18-68.) If overmald tis a plug pro- 
tective boot retaining ring, the lip must be 
completely shrunk first. 


Change No. 19 - 19 September 1970 10-7 


Section X VU 
Payagraph 16-10 


DAMAGED AREA 


7. 


WAAAY PING WIRE 


Figure 18-6, 


CAUTION 


Application of execssive heat will 
vause silleane rubber surface to 
biisier, 


h. Using a heal gun or equivalent, apply heat 
evenly around cvermedd starting at ane end and 
continuing to other, Iba reflectac is used with 
pun. sherlen time that beat is applied, Wares 
flectar is not used, hale gun approximalels 2 
inches away from part when applying heat, 


WARNING 


The followings proecdure species 
methyl-ethyl-Ketone which is flam- 
mable and must nol be used near heat, 
sparks, or open fliime. Inhalation of 
its vapors or prolonped cantact with 
the liquid can cause serious injury. 


$, Bunitdiately remove excess sealant pro- 
truding from part, using a natural-bristle brush 
er clown cloth dampened with methyl-ecthyl-Ketone 
(Fedeval Specification TT-M-26)). Remuve 
masking tape. 


18-8 Chango No. 15 - 23 April 1008 


R-7896-3 
Volunie WH 


OVERMOLD~ 


14° Max | [- 


L 2) MAX = 


“— REVERSO BNL 
OF WHUW wf aTD 


> SECTOR 


Nn ADuPTER S 
nn ba 
EXPOSP RD HEAL = 


eae = 
OVEHMOTD fi 


101 TING— 


im 


ATH LEED 


HOLE 
RETAIRING RING ~~ 


FE-G-O+bY 


lm 


Wrapping Armor Braid and Replaging Heat- Shrinkable Overmoakis 


j. Altuw sealant ta cure at ambiont tempera- 
ture for daninimnam of 10 howrs. De not bend or 
twist repaired sceGion when handling the harness 
during the curing period, 


k. Tf voids re detectud under the molded 
part, inject sealant throwch the part to fill the 
void. 


18-10, REPAINING PLUG PROTECTIVE BOOT, 
Repiir of the plug prolectiye baal cansists of re- 
pairing the tori ears, 


WARNING 


The fallowlng pracedure specifies 
isuprapyi aleaho) which 13 flatinalle 
and must nut be used near heat or 
cpen flame. Inhalation of its vapors 
or prolonged contact with the Nquid 
cat cause Serious inbury. 


a. Clean boot damaged aren and surfaces to 
be joined with Isopropyl] aleohal (Feders tspeci- 
fivation TT-I-735) and atlow to cay completely. 


oe 


R-3896-9 


Section XVI 


Volume II 


b. Puncs a holein bontatend of erack or tear, 


¢, Apply a thin film of aerospace sealant 
92-018 (Dow Corning Corp) ta surfaces to be 
Joined. Join surfaces; (heli reniove any excess 
adhesive, 


d. Allow sealant to cure at ambient tempera- 
ture for 4 minimum of 26 hours, 


16-11, REPAUUNG ARMOR BRAIN, 


a. Lay a loop of Kulgrid ov Kulgrid 28 
(Sylyanla Hlockeice Products, Inc) wrapping wire 
(25 AWG veconimended) axially slong harness, 
spanning braid damage area plus 1/4 ineh tnini- 
mum. as shown in figure 18-6, 


b Spirally wrap harness with tyhtly butted 
calis over wire loop (slep a) until loop protrudes 
from spival coil 1/16 41/392 inch, 


¢, Pull wrapping end of wire through end of 
Joop wid pull the 2 ends in an as ial direction to 
snug the spiral coil, with loon eud positioned 
approximately in conter of wrapped area, 


ad, Trim ends of wire to within 1/16 41/16 
inch of the wrapped area aud solder thom to 
oxlstine braid wlth solder specified in figure 
18-3, 


16-12. TESTING. 


18-13, The following tesi procedure outlines 
requirements for tesling of the electrion! har- 
ness, Any devialions, including ihe use of other 
test equipment, must be equivalent to the test 
requirements, safety standards, and equipment 
specified in this procedura, Refer to paragraphs 
18-14 and 18-15 for electiical harness test 
procedures. See fifure 18-7 for harness part 
number and wire list. 


18-14. CONTINUITY TEST’, 


a. Using a multimeter, perform continully 
tast belween contacta of couneactors, Resistance 
must not exeecd one ohm. See figure 18-7 for 
wire list. 


b. Perform continuity test of shielding only 
on harnesses whore the shields are connected 
to contacts of connectors, Resistance must not 
exceed one ohm, 


18-15, INSULATION RESISTANCE TEST. 


WARNING 


High-yoltage testa are dangerous; 
therefore, in addition to local and 
standard safeiy requirements, lhe 
lesi equipment inust be grounded, 
cummectors must he dry, and per- 
Sonnel must be kept to a mintiaum 
in the test area, 


tint a Fe a cee —— 


e@ Compressed vas musl not be uged 
lor drying or cleaning unless 
effective chip guarding 1s used and 
personal pratection equipment is 
Worn, 


a. Thoraughly dry all harness conneclors 
containing ceramic inserts (P137 and P13), 
with low-presaure (less han 30 pstg) gaseaus 
nitrogen (MIL- P- 27401} prior to pruceeding 
with (his test. 


CAUTION 


Yeltage applied to both intercon- 
nected contacts at the same time 
creales a short circull which can 
resuli [n damage te equipment, 


NOTE 


Step aA applies only to igniter har~ 
nessas 502932. 


aA, On harnesses §02932, connect P47-V to 
connector shella P43, P44, 245, P46, and PA; 
(hen perform insulation resistance tesl as 
fallows: (See figure 18-7 for wire list.) 


(1) Using a megohmmuter, apply 500 vde 
for 5-60 seconds between each cantact in con- 
nector P47 (except for P4't-¥) and shell of 
conmmector P47, Roealatance must exceed 200 
megohmsa, 


(2) Using a megohmmeter, apply 500 vde 
for 5-60 seconds between euch contaet and all 
other contacts in connector P47 (except for 
P47-¥). Resistance must cxceec 200 megohms. 


(3) Piscunnect P47-V¥ from conmector 
shelly P43, P44, P45, P46, and P47, 


b. Using a megohmmeter, apply 500 vde for 
5-60 seconds between cath conlack and connector 
shell, aad each contact and every other contact in 
the saine connector, except those contacts which 
are intercomected or connected to the shielding, 
Resistance of each application must exceed 200 
megohms. Seo eure 18-7 for wire list, 


ce. Remove test cquipment, and install und 


torque dust caps or connectors, See figure 
18-2 for torque values, 
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Section XVII R-380d-3 
Yolume IT 


From Toe 


From 


From 


Horness 502844 Harness §02048-11 P47-C P43-A J1O1-L P109-L 
paT-T P43-c J101-M P109-M 
318-2!3) Shield J19-C BSBA P47-U P44-C J10t-N V109-N 
J1B-f PI-A 719-B PS6-5 P4I-A Pdd-A J101-S P1O9-§ 
J18-b P15-B T19-D P5O-A Pat-J P44-1D J101-T P109-T 
J18-a Pq5-C J19-1, 250-3 P47-F Pd4-B JMA-U P109-U 
J18-7% P75-1) J18-M Shieid P4aT-K P45-13 Jig1-v PIOO-V 
P75-Bla) Shield P4aT-H Pd5-D S101-W P109-W 
J18-p P30-A Harngan. 602949 P47-M P45-C JLOL-X P109-X 
018-q p30-B P4T-fe P45-A }1O01-n Pi09-a 
J18-y P30-C TVG2-A PYI-A PaT-N P46-c J101-b P109-b 
Tag #30:-D J142-B Py3-B Paq-G PA6-A TlOl1-0 P109-¢ 
J1d-t P30-B 3142-0 P73-C P47-8 148-5 JL0t-d P109-d 
P30-1 P30-G J142-D Shield P47-E P46-D I101-0 P109-¢ 
J1a-n P51-A Pat-V 3450 J101-£ P109-1 
J1d-m PS1-B Harness 502947 P450 Shieh! JiOl-g P109-¢ 
J2g-u) —p59-A Re ee Arba J101-h P1O9-h 
Pigs-c(*) = pga-b JAT4-A PT4-A Harness 502043 J101-} P109-) 
J18-k PBR-C J174-B P14-B J101-k P100-k 
J20-d Piga-alc) | 174-c P%4-C 3800-C PGS J1C1-in P109-m 
119-¢ p128-nle) | 3174-5 Shteld 3800-D P88 J10L-n P109-n 
J20-y) T1844 J800+E P87 J101-p P109-p 
J20-¥ J18-h Warnegs 502042 J80o-F psa J101-r P100-r 
320-8 PIB-A 3800-3 Shield T101-s(*) ~~ Shield 
J20-F P7Te-B I40-¢ JA7-A HtO9-al@) shield 
120-G P18-C J470-0 J47-B Harness 704538 
J20-b Shleld J470-B J47-C Harness 704530 
J470-M J47-D JHOO-A P108-A 
Harnegs 60294 T4709d I4708 I1U0-B P108-8 J102-B P110-L 
J470-G J47-¥ J100-¢ PIOB-C 7102-C PI10-¢ 
JI5-A P178-A 1470-1 J49-G 3100-D 1108-D J102-D PE1O-D 
J%6-B P175-A J470-D J47-H J100-B P108-5 3102-5 P110-E 
JU5-C P175-C 3470-V JA4t-J J200-F P108-F J102-F Pt10-F 
JU5-D P175-D JAID-T 149-K J100-G P108-G J102-G P110-G 
J75-E Shield y4t-m(e) — gar7-nfe) | 3100-4 P108-8 1102-11 P110-H 
J470-P J47-R 3100-1) Shield J102-J3 PL10-u 
Harness 502048 J470- J47-S P100-5() = ghield 3102-K P110-K 
149. Tl) J4a7-ull) 3102-N P1i0-N 
319.0 P50-A 347-yQ2} Shield Uarness 704529 J102-P P110-P 
J19-B PSO-B J47-ala) Shield J102-h P110-R 
J19-D PAO-A T101-A PL09-A J102-8 P110-§ 
J19-L P50-0 Harness 502952 J101-8 P109-B J102-T P110-T 
J19-H P50-C J101-¢ Piag-c J102-U_ P110-U 
pho-Ald) = pgo-plt) | p4y7-p P43-B 7101-D P109-D J102-Via) Shield 
119-M Shield P47-D P43-D J101-K P109-K P110-V() shield 


(a) Shield-cont {nuity-test between these contacts only. 
(b} Bussed together. 
(c} Bussed together. 
(a) Buseed together, 
{e) Bussed together. 
(f} Bussed together, 


Mgure 14-7. Electrical Harness Wire List (Sheet 1 of 3) 
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Ularnigss 204527 
3103-8 PII5-B 
J103-€ P115-C 
J103-D Pti6-n 
I103-E P115-E 
J1Q3+-F P115-F 
109-6 P115-G 
3103-11 P1is-# 
J103-J P115-J 
#103-K PLBS-K 
1103-N P116-N 
Wt03-P P115-P 
AyD3-R PLIB-R 
3103-8 P115~-5 
J103-T PL1S-T 
1103-U PLis-U 
Tiod-ve) Shield 


p1y5-ya) 


Shield 


Tnarness 704533 


3104-L P1UI0-A 
1104-C P120-B 
J104-M F130-C 
J104-D P130-P 
W04-E P132-A 
w104-F P192-B 
1104-4 P132-C 
5104-1! P132-D 
Jid4-n{@) = Shield 
p130-K@) Shield 
Harness 704543 
1130-4 P230-A 
J130-B P230-B 
1490-0 P230.0 
1130-19 P290-D 
J.30-K Shield 


Harness 704844- 13 


J106-R 
J106-£ 
J106-D 
J106-C 
J106-F 
J106-N 


P134-A 
Pli4-b 
P134-¢ 
P137-A 
P137-B 
~P137-C 


3106-1 
J106-G 
J106-F 
J108-T 


R-3096-3 
Volume IE 


P138-A 
P134-B 
P194-C 
Shield 


Harness 704528 


Plileg 
Plil-in 
Pili-p 
Pill-n 
PY11-] 
Ptii-r 
P1I11-X 
Plil-e 
Pill-f 
[114-4 
PIi1-k 
P1ll-m 
P111-U 
P14t-¥ 
Pili-c 
P1ll-b 
P111-w 
Pill-d 
Pi11-$ 
P1il1-K 
PiL1-T 
Piliean 
Pt11-M 
PL-L 
P1t1-G 
P111-K 
Pi11-P 
P111-N 
Pit1-J 
11-R 
Piil-s 


P116-A 
P116-B 
P116-C 
Pi16-D 
P116-E 
PLie-F 
PilT-A 
P1i7-B 
PLIT-C 
PLL-D 
P1I1T-E 
PI17-F 
P118-A 
Pils-B 
Pi18-C 
P118-D 
P118-E 
PLL8-F 
Pi10-A 
Pi19-B 
Pii9-C 
P119-D 
P119-E 
P119-F 
P133-A 
P124-B 
Pt2g3-C 
P123-D 
Pi23g-F 
P123-F 
Shield 


Harness 404526, 


P112-E 
Pile-F 
Pi12-L 
PL2-K 
Pil2-G 
P112-H 
P112-R 
P112-8 


PI20-A 
P120-8 
P120-C 
P120-D 
P120-E 
Piz0-F 
P1ai-A 
P121-5 


P1l2-X P121-C 
P112-W P121-9 
P112-T P121-E 
P112-Y Pt21-F 
P112-M P122-A 
P1lu-P P122-3B 
P142-U P122-C 
P1i2-N P122-D 
PI12-Q P122-E 
P112-¥ Pig2-F 
P112-Z Shield 
P113-J DG3-A 
Pils-K V53-p 
PAT P59-C 
PLU3-C P70-A 
P1i3-P P70-B 
P113-N P70-C 
Pt13-B Pt0-D 
P1U-N P70-E 
PIU3-A P10-F 
PL13-G PI6+A 
P113-S P16-B 
P133-H P78-C 
PIN3-F P76-D 
PJI9-R P76-F 
P113-E P76-F 
P115-V Shield 
Hay nes3.704532 
P114-E PTAA 
P114-D PT1-B 
Pii4-¥ P71-C 
P114-C P71-D 
P1i4-P P71-E 
P1ld-N P71-F 
P114-G PUA 
P1id-r P77-B 
P114-H P171-C 
P114-8 P77-D 
P1id-K PTIT-E 
Pild-J PUI-F 
PIl4-L 7128-A 
Shield 


P114-T 


(a) Shieid-continuity~test belween these contacty only. 


Section XVUL 


Fram To 

Harness 704540 
J140-A P147-4 
J140-B P147-B 
J140-D P447-0) 


Ji40-E/8) Shiela 
Ppi47-glal Shield 


Harness 704841 


Jidi-A P148-A 
J141-1 P148-p 
J141-D P148-D 
d14i-7% P148-T 
Flex ¥148-X 
d141-b P14a-b 
H4141-N PU48-N 
7141-5 P148-5 
Jt41-W v14e-w 
J141-F 0148-F 
3141-1 Pi4d8-H 
J141-1L P14a-L, 
3141-3 P144-J 
J141-M b144-M 
J14i-R P144- 
J141-E P148-E 
§141-G P148-G 
J141-1 PL48-f 
Ji4i-c Pldb-¢ 
3141-2 Pl4d-g 
J14i-k P14a-k 
Jid41-a Pida-a 
J141-e P14d-e 
Jidt-i P148-£ 
J141-¥ P14g-y 
J14t-d PL43-d 
J14i-j P148-} 
Ft4i-m P148-m 
Jt41-p P148-p 
di4l-s P149-s 
J141-h Pi4dd-h 
Jidi-n 0148-n 
dt4i-r P148-r 
I141-¢ P148-C 
J141-K Pid8-K 
J141-0 Pi48-0 
J141-P P148-P 
J141-V Pi4s-V 
J141-U P148-U 


Oe 


Figure 18-7, Btectrical Harness Wire List (Sheet 2 of 3) 
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Section XVII R- 3896-3 
Volume It 
From To From To From To 
3141-2 P148-2, Harness 704 Pibteg P164-C 
Ji4di-t P148-t P151-e P164-D 
Ji4t-u PI43-u P146-A PIbheA Pidt-h P164-£ 
J14t-y Ptda-y P148-¢ Pi55-B Pib1-j Pid4d-} 
J14i1-w P14e-w P146-p P165-C Pi5i-m P165-A 
J1$i-x P148-x P1468 P155-D PiBI-9 P1B5-B 
Jidt-y Plda-y Pi4d-P P1b5-E Pibdi-p Pi65-c 
3141-78) Shield P148-N P1I55-F = Pi Sion P165-D 
3148-2{8) Shield P146-E P159-A PL51-r P165-E 
2140-G P159-B P151-5 P105-F 
Hargesgy 704536 P1d6-H P159-C PLS1-t P186-A 
P146-F P159-D P151-v P166-B 
T143-M PiU4-A P 144-8 P169.5 PiSl-y PI86-C 
3148-L P1d4-B P140-8 P156-F Pidi-u P166-D 
143-K P184-c P146-J P162-A P1Al-w P168-E 
3143-2 PLO5-A P146-L P162-B PI1-x P8-F 
1143-N 2183-B P146-M P162-¢ P151-Q J1IGT+A 
J143-5 P185-C ™146-K P162-D P151-P 3187 B 
3143-T P186-A P146-U P1e2-E P1S1-¥ J1a7-c 
3143-8 P186-B P148.T P162-F P151-0 JUGT-D 
J143-R P186-C P146-¥ Shield Pisi-v JIGT-E 
J143-V P187-A P151-T J167-F 
J149-U P187=B Harness 704537 P151-S J167-G 
J143-Q P187-¢ yea P1I51-R JAGT-H 
J144-F J188-A Piil-a PI6d-A PIS1-N J167-1 
T148-G 3188-3 P191-2 P183-5 P151-M J107-K 
J149-E 3198-0 P151-¥ P163-C P151-X J187+1, 
J143-W J188-D P161-b P183-D Pi6i-W J187-M 
J143-X Ji88-B PI5J-¢ P103-£ Pi51-2(*) — Shletd 
J143-¥ M88-F P1Si-k P189-F J167-N(®) Shield 
3143-24) ghteld Plil-d P164-A 
g19a-G) ~— ghteld P15i-¢ P164-15 


pee a orn 
{a) Shield-continuity-test between these contacta only. 


Figure i8-7. Electrical Harness Wlre List (Sheet 3 of 3) 
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From Te i } 

Harness 704 339 

P152-A Pi5s-A 

P162-C P158-B 

P162-D P158-c 

P152-K P188-D 

P152-P P158-E 

P152-N P16B-F 

P162-E P160-A 

P152-G P160-3B 

P152-H P160-C 

P152-F P160-b 

P152-8 P160-8 

P152-1% Pido-F 

P152-V Shleld 

i 

: x 
{ 3 


R-3896-3 
Yolume It 


Section XIX 
Paragraphs 19-1 to 19-2 


SECTION XIX 


HYPERGOL MANIFOLD 


WARNING 


PNEUMATIC FLOW 'TECTER G3104, COMPONENTS TRST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET G3143 MUST BE OPERATED BY 


AUTHORI?7 BD PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


errr rer td tr Te rr te 


19-1. HYPERGOLN 


AND 407701, 


19-2. The following procedures contain the 
dlaassembling, cleatting, inspecting and re- 
pairing, assembling, and testtag information 
reaubred to maintain the hypergol manifold, 
See figure 19-1 fox test equipment and speci 
tools. Refer to R-389d-4 for protective clo- 
sures, The following protective closures are 
subject to the special requirements indicated, 
Specl{led lubrication methoda are outlined tn 
R-3898-3, Volume I, 


a. Plate RY¥20600-57:; Used on mantfold 
403809. 


Part No, Nomenclature 
T.-BQa9715 Assombly Plate 
T-5029716 Hypergol Siinuwator 
T-5028717 Pressure Test Fixture 


T-5031175 Pressure Tast E'lxture 


T-5035210 Torque Adapter 
Model 630A 
(Triplett Electrical 
Instrument Co), 

or equivalent 


1442-T (General 
Radio Co), or 
equivalent 


Multimeter 


Decude Resistanco Box 


A oe 


bh, Closure RK395-10042; Used on manifold 
406159 and 407791. 


c, Piug RD265-2001-9006; Used an mantfold 
407791, 


d. Closure R¥20845-31; Luoricate (Method 
aA) closute and lubricate (Method J) packing with 
lubricant greage RDOL4O-012 (Rocketdyne), 
Torque to 20-30 in-lb. 


e. Closure RX20841: Lubricate (Method 1) 
O-ring with 191281 grease (Dow Corning Corp). 


A Re a A 


Use 


flalds hyperpol manifold during repalr. 


Simulates hypergol cartridge during 
preasure-toat. 


Seals control ports ef nypergol manifold curing 
pressure-tast. 


Seals control ports of ignition monltor valve 
during pressure-lest, 


Terques retainer in piston of hypoergol manifold, 


Maxas eloctrical measuremonts, 


Used with Triplett 6304 for reaintance test. 


te ee kn et 


Figure 19-1, Test Equipment and Speclal Tools for Hypergol Manifold (Shect 3 of 2) 


Change No. 22-15 Februaiv, 11922 19-1 


Section XIX R- 3846.3 
Voluine it 


Model 1620¢ Megohrameter Makes insulation resistance tests, 

{Freed Trans- 

former Go), 

or equigaient 

3204 Pneumatic Flow Testor Measures downstream pneumatic leakage, 
G3i4] Compunents [ost Console Provides gasoous nitropon and hydrawic Ket 


control for testing hypergo) manifold, 


G3143 Components Adapter Set Provides hardware for hypergol manifold 
test setups. 


i Figure {9+i, Test Equipment and Special Tools for Hypergol Mantfald (Shoec % of 4} 


Figure 19-2 deleted, 


19-2 Change No. 21 - 12 Navember 19%1 
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Vohume {1 
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Figure 19-3, Hypergol Manifold--Exploded View (Sheet 1 vf 2} 
Change No. 19 ~ 10 September 1970 13-3 
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Paragraphs 19-3 ty 109-8 


1 Bolt 1g Plug 30 Packing 44 Shim 
2 Washer 17 Packing 3100s Spring 45 = Spring : 
3 Quick-disconnect 18 = Bolt 32 Guide 46 Shim ) 
4 O-ring 19 Washer 33°00 «Rad 47s Retainer ied 
5 Retainer ta) 20 = Quick-dis-:nnnect a4 Bolt 48 O-ring 
6 Check Valve 24 8 Q-ring $5 Washer 49 —s- Piston 
4 Packing {a} 22 =“ Retainer 354 Insert 49A Invert 
R Pin 2300 Nut 36 «Container 500 (O-ring 
@ Chain 24° Wasner 37 = O- ring 51 Retainer 
10) Pin 25) ~—s Tenition Monitors 34 =6Retainer 51A Insert 
3 Eott Valve 39° = Nul S1B Insert 
12) Lug 26 © Packing 2000 «O-ring SiC Insert 
13 Washer 27 = Balt 41 Retainer §iD Insert 
14 Switch 28 8 =©6Washer 42 Cap S1E Insert 
i$ = Packing 29 Cap 43° = - Packing SIF Insert 
52 ~—s Body 


(a) On manitold 403599 and 406159 


Figure 19-3. 


19-3. DISASSEMBLING. 

19-4. Disassemble the hy, ergel manifold as 
required to accomplish necessary repair and/or 
replacement, Noa special instructions are 
necessary to disassemble the hypergol manifold, 
except as noted. See figure 19-3 for parts and 
index numbers. 


a. Secure hypergel manifold in assembly 
§ plate T-5029715. 

b. Disassemble hypergal manifeld. Shims 
(44) shoula be removed and retained tugether so 
Same amount may be stalled during assembly, 

NOTE 
Pin (8), chain {9}, or pin (19) must 
not be removed unless replacement 
is required. 


Part Name and 


Hispecting 


ane errr tt = rere 


Quick-discunnect (3) 


Check valve (6) Damaged threads. 


Pin (10} 


Switeh (14) 
Sealing Surface. 


a is er 


Figure 19~4. 


19.4 Change No. 20 - if Mav 1971 


Hypergol Manifold--£xploded View (Sheet 2 of 2) 


en rt rrr a tre 


EE OEE EBS 
Dainaged sealing and mating surfaces. 


Scoring and proper operation. 


Damaged threarla, receptacic. anil 


———— ht te _——$— 


c. Remuave retainer (47) from piston (49}, 
using torque adapter T- 5035210. 


19-8. CLEANING, 

19-6. The hypergoi manifeld parts must be 
cleaned for fuel service as vutlined ir R-3896-3, 
Voiume I, 


19-7, INSPECTING AND REPAIRING, ' i 


19-8. Inspecting the hypergo] manifold deter- 
nines if the individual parts have boon dsmaged 
hy mishandling or wear. See figura 19-4 and 
inspect individual parts for general condition, 
cleanness, damage al threads, corrosian, dis- 
tortion, nicks, burs, and scratches. Dimen- 
sional lusts, listed in figure 19-5, forns the 
Buide to serviceability of parts. Mininsum and 
maximum vatues are given, beyond which re- 
pair or replacenent of parts is required, 


Repairing 


Replace. 


Refer to R-2896-5, Volume. 
I, for thread repair. 


Replace. 


Refer to R-3A96-3, Volume 

I, for thread repair, Re- 

place if receptacle or 

sealing surface damaged, ) 


an 


Tuspecting and Repairing Hypergel Manifold (Sheet 1 of 2) 


ee eenaemebaieant 


Part Namie and 

Index Number 

Quick- disconnect (20) 
Ignition nioniter valve (25) 
Cap (29) 

Guide (32) 

Spring (31) 


Rod (33) 


Container (26) 


Nut (39} 


Cap [42) 


Spring (45) 


Retiuiner (47) 
Piston (49) 


Budy (52} 


Currosion, distortion, and lension. 
Outside diameter. 


Damaged threads and sealing surfaces. 


Damaged threads and smoothness of 
hole. 


Daniaged threads and sealing surfaces. 


Corrosion, distortion, and tonsivn. 


Nicks and scratches on sealing surface. 
Nicks, scratehes, and wear in O-ring 
groove and on sealing suriace. 

Outside diameler. 


Nicks, scratches, and wear on séata, 
inside diameters of bores, und sealing 
surfaces, 


Damaged threads and inserts. 


R-3696-3 Section XIX 
Volume II 
Inapecting Repairing 
Baimaged sealing and mating surfaces, Repiace. Pe, 
Refer tu section XX, Refer to section XX. 
Damaged mating 2nd sealing surfaces, Replace, 
Corrosion and excessive wear. iteplace. 


See figure 19-5 for dimen- 
slenal limits, 
Seo figure 19-6 for dimen- 
sianal Jyniits. 


Refer to R-3886-3, Volume 
I, for thread repair. See 
figure 19-5 for dimensional 
Jimity. Replace if seai- 
ing surface damaged. 

Refer to R-3696-3, Volume 
J, for thread repair, 

Refer to R-3896-3, Volume 
i, for thread repair. Re- 
place if seating surface 
damager. 

See figure 19-5 fur dimen- 
sional limits. 

Replace. 

Replace. 


See figure 18-§ for dimen- 
Sional mits. 

Sce figure 19-5 for diimer- 
sional limits, Replace if 
sealins surfaces are 
damaged. 

Repair threads and replace 
inserts a8 Gullined in 

R- 3896-3, Yolume I, 


Figure 19-4, Inspecting and Repairiig Hypergol Manlfold (Sheet 2 of 2) 


Part Nama and 


Minimum Maximum 

Index Nuniber Dimension (Inches Except As Noted} 2 
Spring (31) Compressed to 2.720 inches 20 tb 22 Ih 

Compressed to 1. 743 inches 48,1 lb 54.1 Ib 
Rod (33) Smali end diameter 0, 122 0. 123 

Center section diameter 0, 4990 6.4995 
Container (38) Sealing end diameter %. 808 2.810 

O-ring groove diameter 2. 654 2. 656 

Bore (immer hypergal car- 2,378 2. 978 


tridge seal) 


Figure 19-5. Dimensional Limite for Hypergol Manifold (Sheet 1 of 2) 
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Section XIM 
Paragraphs 19-9 to 19-10 


Part Name and 


Index No, Dimension 


tridge seal} 
Spring {45} Compressent to 5, 265 inches 
Compressed to 4.895 inches 
Piston (40) SHding surface diameter 
G-ring groove diameter 


Retainer seal groove outside 
diameter 


Retaluer seal grouve inside 
diameter 


Body (52} Bore {position switch) 

Bore (ignition monitor valve} 
Bore (drain port) 

Bore (purge port} 


Bore (hypergol cartridge 
container} 


Bore (sea! (40) ) 

Bore (rod, smait end} 

Bore (vod, center section} 
Hore {platen sealing surface} 


Igniter fuel piston seat outside 
diameter 


Igniter fuel piston seat inside 
ameter 


Bore (outer hypergol car- 


R~-9896-8 
Volune II 


-_— 2b —. 


re arts. 


Maximum 


Minimum 
(Inches Except As Noted) 
To0T 2. 508 
223 lh 243 Ib 
313 Ib 343 Wy 
1.496 1.497 
1. 256 1.258 
0. 968 0.9760 
0.742 0,744 
1.877 1,878 
1,874 1,876 
0. 500 C.502 
G, 874 0.876 
2.812 2.814 
0, 234 0,236 
0,128 0.120 
0. 5090 0, 504 
1. 500 1.3502 
0.980 9.962 
gd. 900 0,902 


Neen 


Figure 19-5. Dimensional Limits for Hypergol Manifold (Sheet 2 of 2} 


19-9. ASSEMBLING, 


19-10. Assembly of the hypergol manifold 
muat be performed with care fo prevent damage 
to seating and sealing surfaces, All parts must 
meet cleaning requirements as outlined in para- 
graph 18-5. The jubricant used in this proce- 
dure is iuhricant grease RBO140-012 (Rocket- 
dynhe), unless otherwise noted. Specified lubri- 
cation (methods) are outlined in R-3886-9, 
Volume J. See figure 19-3 for parts and index 
numbers, 


a. Secure body (52)in assembly plate 
T-5029716. 


b, Install G-ring (48) on end of plston (49) and 
justall retainer (47) into piston. Torque retainer 
to 276-200 in-lb, using torque adapter 
T-§036210, 


19-6 Change No. 20 - 19 May 1971 


c. Lubricate (Method 1,) O-ring (50) with 
F$3281 grease (Dow Corning Corp), and install 
with retainers (61) on piston (49), 


d. Apply thin cgat of iubricant {Method Z) 
on piston (49) and shim (46), then install pisten 
in body (52), Install same amount of shims (44) 
removed during disasserably. 


e. Lubricate (Method J) packing (43); then 
install packing on cap (42}, Lubricate (Method 
A) threads of cap (42). 


f. Insiall spring (46), shim (48), and cap (42) 
in body (52), Torque cap to 60-60 ft-lb. 


&. Lubricate (Method L) O-ring (40) and in- 
stali with retainers (41) in bady (52}; thon install 
nut (38), Torque nut to 40-0 in-lh above 
amount required to overvome locking feature 
of insert, but do nol exceer 150 in-th, 


Beene ee oe 


R-3896-3 
Volume I 


h, Apply thin coat of lubricant (Method Z) to 
rod (33) and install rod into body (62) through 
O-ring (40) and nut (39), being careful to avoid 
damage ta O-ring, untlt red hottoms. 


t. Lubricate (Method J) packing (30) and in- 
stall it on cap (29), and place guide (32} and 
spring (31) in cap. 


{. Apply thin coat of lubricant (Method %) on 
exlerlor suifaces of cap (29), on each side of 
packing (20), and on interior mating surface of 
body (52). Inetall cap and secure with bolts 
{27} and washers (28). Torgue bults to 72-88 
in-Ih. 


k, Lubricate {Method J} O-ring (37) and 
install 1 with retainers {98} in groove of con- 
tainer (30), 


1, Apply Cun coat of lubricant (Method 2) on 
exterior sirfacea of container (36) and on each 
sige of O-ring (87); install container and secure 
with bolls (34) and washers (25). Torque bolls 
to 155-185 in-lb. Remove bedy (52) from 
assembly jig T-5028715. 


ro. Lubricate (Method J} packing (26@) and 


instal] ic in groove of ignition monitor valve (25). 


n. Apply thin coat of lubricant (Me*nod %) on 
exterier surfaces of ignition monitor valve (25) 
and on each side of packing (26}, Ins.all valve 
and secure with nuts (23) and washers (24), 
Torgre nuts to 60-80 in-Jb. 


oO. Lubricate (Method 2) O-ring (21) and in- 
stal) it with retainers (22) on quick-diseonnect 
(20). Ingtall quick-disconnect in body (52) and 
Beecure with bolts (18) and washers (19). Torque 
bolts to 27-33 in-)b, 


p- Lubricate (Method J} packing (17) and 
(?dethad A) threads of plug {16}, then place 
racking on plug and install plug into body (52). 
Torque plug to 40-65 in-Ib. 


q. Lubricate (Method J) packing (15) and 
install it in grove of body (52). 


r, Install lug (12) on right-hand bottom bot 
{11), snown in figure 18-3, and install switeh 
{14) on body (52) with bojts (11) and washers 
(13), Torque bolta ta 27-34 in-Ib. 


Section KIX 
Paragraphs 19-11 to 19-12 


8. On manifoluc 403590 and 406159, lubricate 
(Method J} packing (7} and {Method A) threada 
of check valve (8); then place packiug on check 
vaive, and inste'l check valve 1n cap (42), 
Torgue check vatve lo 100-150 in-Ib. 


t, Lubricate (Method J) O-ring (4) and install 
it with retainers (5) on quick-disconnect (3); 
then install quick-disconnect (3) In body (52) 
with bolts (1} andl washers (2), Torque bults 
to 72-88 in-lb, 


u. Install pta (10) and chain (9) an container 
{36) with pin (8), if they have been removed. 
Safetywire bolts (1, 11, 18, 27, 34), nut (23), 
and cap (42). 


vy. Install protective closures. Refer to 
paragraph 19-2, 


19-11, TESTING. 


19-42, This procedure outlines requirements 
for complete testing of the hypergol manifold, 
using Components Test Console G3141 and 
Components Adapter Set G3143. Pneumatic 
Flow Tester G3i104 and leak-test compound 
(MIL-1L~25567) are used for pneumatic leak- 
testing, Any deviations, including the use of 
other test equipment, must be equivalent to the 
test requirements, safety standards, and equip~ 
meérn specified In thls procedure, Prior to 
starting the test, install test plates oa hypergol 
manifold a8 outlined fn figure 19-8, Index letters 
are assigned to the manifold ports for ease of 
identification In illustrations, Set up compo- 
nents test console electrical patch-panel (figure 
19-7) and prepare console for use (Hgure 18-4), 
See figure .9-9 for hypergol manifold test port 
identification and a cutaway view, Refer to 
paragraphs 19-13 through 19-17 for hypergol 
manifold test procedures and see figures 19-10 
through 19-13 for test setups. 
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Section XIX 


Index Letter Port Connection 


A 


moO 4 & 


Pt 


2 2 re -m 4& F 


VYalye Port 
FUEL IN 
INLET 
OUTLET 
RETURN 
CONTROL PRESS 
HYPERGOL AND FUEL 
OUTLET 
BLEED 
PURGE 
INSTR 
DRAIN 
ATMOS REF 
CARTRIDGE CONTAINER 


VENT 


fa) On manifold 403599 
{b} On manifolds 406159 and 407791 


19-8 


Figure 18-6 Preparing Hypergol Manifold for Testing 


Change No. 8 - 33 May 1967 


R-3896~3 
Volume Ji 


Test Plate 
76029717 -208 
T-5031175-208 
T-5031175-319 
T~5031175-307 


T-5081176-301 (f) 
T3031 175-50) 


None 


T-6N29717=202 
None 

None 

None 

None 
T-502071 6 


Nene 


ANG15-4C 
AN815-8C 
AN815-8C 
AN815=10C 


AN815-4C 
ANB15-4&C 


None 


None 
Quick-disconnect 
ANB15-4€ 
Quick-disconnect 
AN815=-4C 

None 


AN815-4C > 4 


a 


~ 
ee eleewecaats 165. omnes 


cf 
ip ypc 
POWERH 
SUPPLY 


~ 


DIGIT AL. 


VOLIMETER 


TEST 
SELECT 
HIGHTS 


SA 


Lr ee 


¢ > bai 124 Kt yng ™ 
Over 
HANGI. 


ERSL 
OPERATE, 


R-3806-3 
Volume Il 


TEST SELECT I 


: c 16R ( 
” sete 

ate ny ty Hig >. 

ott 

So corn >of 
Ty OK boty 


TRST SELECT Lire 


Se A AL lr er 


in Ly) Orr 
aaa era arercmmere Co 


Section XIX 


HANGE 
Bt) ber 


AMMETENM 


97, p10 io Ps 


a) FUL AND DXIDIZE VAL YES 


fj HYTENGOL MANIPOLD 


Qussldi-8-19 
——— 


Figure 19-7. Components Test Console Patch- Panel Requirements (Sheet } of 2) 
Change No, 6 + 31 May 1967 
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Sevtion XIX R-3896-3 
Volume IF 


+ 


Ue4tl 
vise 
IMSVER 

SUMELY + 


TAS. SELECT 5 J70S_P705 PL IL 
sc Garant renter a Ru 
5B 


§ sOLERUID 
Bb VALM: 


SOU PNOM? 


1) -202U93 5-2 MANIFOLD VALVE PATCAING 


107 
SHIRLD OROND NUS nd 


amo TUST BRLECT 7 ‘a 
WHT 19k. IF Rraenind 
i a7, HYDRAULEIC 
TE FLOW 
eit] 
19K ™% 
vOLIMeter y. Jind RST SRLRCT & 
i: 
BE. ace pas 
on ie rowers 
HAST ay 
EROCND {19D é ne 
ft 7] FLOWMET ER PREQUENCY MONITOR PATCHING er pequacsite 
Patch- From To Paich- To 
Sorg{a} 1: Coralé: 38 = 
K5. 08 iA 3d ely 
57 13M 
16.3 5A 
KS. 09 1B 3H $B 
67 &3 
16M ?P 
K3 1c 124 12 
K3 1E 1b 16H 
Ki iF 10A ar 
3086-12 1L 12K 15R 
K3 2c aI 16L 
K5.09 ap 10D ab 
12D 15D 
16R 7B 
Kd, 2E ac 7M 
3088-12 aF 12 8A 
Ks. 09 2 BP ab 
11B K4. 08 SA igN 
8p 1gP 
K3. 2M 6A K3, 9F 128 
K3. 3D IN K3. 10¢ 15A 
K4.09 3E 4k Kj. in) LOR 15E 
WR 3OBK-17 IGA(+} 16P 


(a) Use any cord length required on all patch-cords numbered K3 
fb) Diode patch-cord must be connected with red lead on same side us (+). 


Figure 19-7. Components Test Cansole Patch~Panel Requirements (Sheet 2 of 2} 
19-10 Change No. 8- 31 May 1967 


R~3896~3 
Volume 


: Conty oh a 
NOTE 


Position 


Section XIX 


f Indivation/Remarks 


The press-to-operate switch-lighte located un the Components 
Test Congole G9141 operate on and aff by alternately pressing 
the face of the switch. Make sure switch-Hghts are pressed 
only a8 necessary In order to obtain the apecified tndicallon. 


fz ; , N i 
POWER, DISTRIBUTION 


PRESS/TEMP MONITOR 
DC POWER SUPPLY 


ELECTRICAL CONTROL 


* QO3CILLOSCOPE 


DIGITAL VOLTMETER 


TEST CELL ELECT. 
OUTLETS 


CHI (30 AMP) 
CB2 (10 AMP) 


CHANNEL SELECT 
AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 
A&C INPUT INDICATOR 


MILLIAMPERES 
RANGE SELECT 


VGLTS RANGE SELECT 
YGLTAGE ADJUST 
INTENSITY 

415 ¥/230 V 

100 KC STD INT/EXT 
POWER 

Connector J 701 


Connector J'702 
Conneetar J 703 


Connector J 704 
Connector JT05 
CAUTION 


Pulled out 
Pulled out 


OFF 
Down (oit) 
Midposition 


Fully counter- 
clockwise. 


OFF 

Fully DECREASE 
POWER OFF 
115¥ 

INT 

Bown (off) 

Cable BB52748 


Capped 


Resistor plug 
3088-9 


Capped 
Capped 


Cansole main power 
aff, 


Electrical utility 
outlets power off. 


At rear of unit. 
At rear of unit. 


Connection to hypergol 
manifold. 


Temperature indicaior 
load. 


Check that facility pneumatic and hydraulic supplies to conagle are off. 


POWER TURN ON 
POWER DISTRIBUTION 


DC POWER SUPPLY 


CHL (30 AMP) 
CB2 (10 AMP) 


AC INPUT 
CURRENT LIMIT 


—— 


Pushed {n 
Pushed \n 


Up 
3 


- 


Figure 19-8. Preparing Componenta Test Console for Use (Sheet 1 of 3} 


Change No. 18 = 9 July 1960 


Console main power on. 


Electrical utility out- 
lets power on. 


None. 


19~14 


Section XIX 


Panel 


POWER TURN ON_ 
(continued) 


' ELECTRICAL CONTROL 


q HYDRAULIC CONTROL 
] 
' 


DIGITAL VOLTMETER 


R-3896-3 
Volume it 


Control 


POWER 


YOLTS-RANGE 
SELECT 


MILLIAMPERES~ 
RANGE SELECT 


TEST SELECT 1 
TEST SELECT 2 - 
TEST SELECT 3 
TEST SELECT 4 
TEST SELECT 5 
TEST SELZCT 6 
TEST SELECT 7 
TEST SELECT 8 
VOLTAGE ANUST 


HYDRAULIC SYSTEM 
BYPASS 


HYDRAULIC S¥STEM 
SUPPLY 


TEST CELL SUPPLY 
att 


TEST CELL SUPPLY 
‘ "Bt 


PLOW MONITOR 
SHUTOFF 


LOW FLOW BYPASS 
115 V/230 V 
100 KC STD INT/EXT 


STORE/DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 
ATTENUATION 
SAMPLE PERIOD 
SAMPLING RATE 


Position 


iene 


B (0-150) 


A (0-500) x 2 


INCREASE 


L15V 
INT 
STORL 


10¥ 

yoLT 
Midposition 

1 SEC 100 PER 
STOP 


| (a) If indication ia not as spertfied, press applicable gwitch=light, 


39-12 


or ey sy RS ee ES 


Figure 19-9. Preparing Components Test Console for Use (Sheet 2 ef 3) 
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Dulication/Remarks - 


Me 


POWER light ON. AC 
INPUT itght on, {4) 


None, 
None. 


Light 1 off, (4) 
Light 2 off.(a} 
Light 3 off, (a) 
Light 4 off, (a) 
Light 5 off.(a) 
Light 6 off.{a) 
Light 7 off, (a) 
Light 8 off.(@) 
VOLTS meter indicates 


24 +0, 4 volls. 

OPEN. (a) 

CLOSE, '@) : ) 
vEnt, {a} 

VENT. (a) 

CLOSE.(4) 


CLOSE, (a) 

At rear of untt, 
At rear of unit. 
At rear of unit. 


( ) 


R-3896-3 Section XIX 


Volume I 
: Panel Control aa Position Indicatlon/Remarks 
POWER TURN ON 
{eontinued) 
POWER ON If digital voltmeter 


indicates OVERLOAD, 
walt at least one minate 
before resetting, 


RESET Press Digltal voltmeter indi- 
cates 00.0069 tu 
00, OUOL valt. 


NOTE 
Digital vollmeter must warm up at. least 30 minutes. 
PNEYMATIC PREPARATION 
a. Make sure console ts in the following condition: 
(1) Vent valves closed. 
{2} Shutofi valves closed, 
(3) Utélily valves closed, 
(4) Repulators closexl, 
(5) Utility and test cell outlets capper. 
b, Supply facility gaseous nitrogen and helluin to consele. 
NOTE 
Helium supply is required only for cryopenic tests. 
c. On SYSTEM SUPPLY panel, apen TO FUEL COMPATIALE SYS shuloff valve. 
qd, Qa PNEU SOURCK CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. 
WARNING 


SYSTEM PRESSURIZED Lizhts (localed en console and in test cell} 
come on ta indleale pressure downstrean: of console regulaters and 
junto test cel’. Safety precautions specified in R- 3896-3, Vulume I, 
must be followed, when working with pressurized syslous. 


ee ES Ee 


Figure 19-4 Preparing Components Test Console for Use (Sheet 3 of 3) 


Change Ne. 14 ~ 8 January 1960 19-13 


Section XEX R-3896-3 
Voluine 


reer 
CARTRILGE CONTAINER 
a POR (my) 
UYPERGOLIC AND 
VET OUTLET 
PORT 
{F) = 
ne eM QUICK 
AKLEASE 
Pry 
CHROK 
VALYE. 
VERT PORT — 
{y} 
S11M 
se, 
Ss 
Ry 
SPRING i 
CAP 
CONTAINEH 


Se VOI 
SS 


Sma. 


SN is 


z 
= 
SHS 


uN 


2 ee 


~CAITRIDOE 
INSTALLED 
SWiTen 


i) / 
; UP “OO iS i CONTROL PRESS 
H POR (F} 
; | . Ona 


“WO ox 
© ef Rome) 
Oe ae 
©) @ ho PORT th) 


BODY — (q) 
FUEL 
PONT ROb MY 
“— OUTLET PoRT (C} 


8 
R IT 
(1 o8 Ma TOLD 423500 \ 
SPRING iq - | 
ON MANIFOLD 425159 HO : 
¢ i —_ 
AND 407781 CAP ey A-A ie inaod 


| Figure 19-9, Hypergo! Manilold--Cutaway View 
19-14 Change No, 8 - 31 May 1967 
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R-3896-3 
Volume II 


19-13, SWITCH-KESISTANCE- AND ACTUATION- TEST, 


Prosedure 
a. Prepare Components Test Console G3141 
and hypergol miwilfold for use as outlined tn 
paragraph £9-12, 
b. Using moguhmmeter, apply 600 159 yde 
between ping A and B of nyanifold electrical 
connector and measure insulation resistance, 


e. Using multimeter and decade resistance bex, 
moasure resistance between pins B and C as follows: 


{i} Adjust decade resistance box for 0,5 ohm, 
and zero inultimeter, 


{2} Connect multimeter leads to decade resistance 
box terminals, 


(3) Measuro decade box resistance and nate 
exact multimeter indication for 0.5 ohm, 


{4) Measure resistance betweon pins B and C, 


ad. Remove O-ring from hypergol simulator 
T-50297£6, 


WARNING 


Saction KIX 
Paragraph 19-13 


Result 


Nous, 


Resistance must be 160 megohms 
minimum, 


None, 


None, 


Nona. 


Resistance must nut exceed 0.5 ont, 


None. 


The following procedures vse drycleaning solvent, which is 
flammable and must not be used near heat, sparks, or open 
flame, Inhalation of its vapers or prolonged contact with the 


liquid can cause serious injury. 


dA, Clean threads of hypergel manifold cartridge 
container inlet port with dryetcantng solvent (Pederal 
Specliication P-D-680), Lubricate (Method A} 


threads with lubricant grease RBO140-012 (Racketdyne}. 


Specified lubrication procedures (methads) are out- 
lined in R-3895-3, Volume I. 


None, 


Change No, 21-12 Novamher 1971 19-15 


R- 3898-3 
Volume Hf 


Soction Xi 
Paragraph 19-14 


CAUTION 


When installing hypergol simulator inte Lhe hypergol nianifold 
cartridge container inlet port, oxtreme cave must be used ta 
prevent damage tu the hypergol eartridge follower, 


® The threads of the hypergol elmulator cap inust be clean and 
free of nicks, to prevent galling the threads of the cap and In- 


Tet port. 
Procedure 
@, install hypergo! simulator ‘-5029716 and 
check torque during installation, Continue turning 


undid simulator ia buttemed; then check gap between 
container znd slnulator cap. 


f, Uslug meolummelor, apply £90 450 vde between 
plas Band C cf mantioldl alectrical connector and 
measure Iisuladion resistance, 


fk. Ualng myltumeter and decade r-sislance box, 
sdasure -listanea betwouen pling A and DB as follows: 


(1) Adjust decacs ranintaice bax for 0.5 ohm 
and zero nunllimetec, 


(2) Cammect multimoter leads lo decade resistance 
box terminals, 


(3) Measure decade box reslatauce and nate 
oxact mullimeter indiedtion for 0.5 ob 


(4) Mousure resistance between ping A and B. 
h. Remove hypergol simulator T-50297 6, 
bE. Kemove miunifold from leat eelup. 


j. Ti hypergo) mantfold tasting fs lernilpated, sceure 
epipmont as oulllned in paragraph 1-19, 


Kk. (nstall proteetive cloauros, Refer lo paragrauh 
19-2, 


19-149, IGNITION MONITOR VALVE LEAK-TEST, 

ad. Make sure Components Test Console G3141 and 
Sypergol maalf tc are prepared for use as outlaaed ia 
plragroph 19-12, 


}). Connect manifold to console. (See figure 1p-10.) 
Do nol install hypergol simulator T-5020716. 


18-36 Change No. 21+ 12 November 1171 


Rasult 


‘Torque must not exceed GO in-Ih. 
There must be no gap betwacn cun- 
tainer and &tinulator cap. 


Resislance must be 160 mepohins 
minhi'win, 


None. 


None, 


None, 


Rosislance must not exened 0.4 oh, 
Diaphvacgin falkuwer god oxtendad. 
None, 


None, 


None. 


Nua, 


None. 


R-3846-3 
Volunie IF 
( Procedure 


c. On HYDRAULIC CONTROL pancl, perfurm the 
following: 


(1) Close HIGH PRESS SHUTOFF anu MED PRESH 
SHU TOIT valves, 


(2) Press TEST CELI. SUPPLY "A" switeli-light, 


(3) 
hight, 


Press HYDRAULIP SYSTEM BYPASS swileh- 


(4) Press HYDRAULIC SYSTEM SUPPLY swlteh- 
lent. 


d, Slowly apply fucility hydraulic supply pressure 
until SUPPLY PRESSURE gage indicates 2 000 +80 pai, 


e, Using MED PRESS FUEL COMPATIBLE panel, 
Apply pressurc tu CONTROL PRESS port (EK) as followa: 
(1) Close VENT valve and open SUUTOME valve. 


(2) Slowly adjust PRESSURE REGULATOR unttl 
REG SUPPLY PRESS gage indicates 50 410 psi. 


(3) Clove SHU TOFF valve. 


———— 


TEST CELL. 


LEGEND 

MANIFOLD PORTS a 

A FORLIM 

% Pte. 

C OUTEHT y 

DWE THIN x 

Ho VONCHOL >. 

F WYRE GOL Ari) 
FUE. OUT 
DLERD 


runoy 
INSTR 


DWAIN 

AtMOA NEP 
CARTRINGH CON TAMER 
VENT 

£8, PLuGaED 

EOTIEN VDRAULIC BYSTEM 


Cl SAI FUEL -COMPATIDLE SYR1EM 
[i] vatve 19-9026807-8 


—— a 


PNEU ME" PRES] 
(PUBL, COMPA'CEAT K 


| SPN Low Pirrad 


a 
HYDRAUNC OUTLET ral SOT 
i 


CTa enue ee ee 


Section AK 


Rasull 


None, 


SUPPLY light cn and VENT light off, 


TLUSE light on and OPEN light off. 
OPEN Hebt on and CLOSE tight off. 


SUPPLY PRESSUHE gege must {ndl- 
vate 2,000 160 pal. 


None. 


PRESSORE MONITOI "VA" pape livust 
indicate 50 410 pal. CONTROL PRESS 
port (8} pressurized, 


MON "A" INLET 


H¥D MED eleSsy 
MON UR" INLET 


HYD FLOW 
RETURN INLET 


wal em ee 


Fl-de2014 


Figure 19-10. Hypergol Manifold Ignition Monitor Valve Leak-Test Setup 


Change No. 19 - 10 September 1970 


19-17 


Hast 


R- 3696-9 
Yolume I 


Section KIX 


Proccavre 


eA. On HIGH PRESS FURL. COMPATIBLE panel, 
open VENT valya; then adjust PRESSURE REGULATOR 
witil REG SUPPLY PRESS gage indicates 1,550 410 ps. 


f, On HYDRAULIC CONTROL panel, slowly open 
HIGH PRESS SHUTOFF yalye until PRESSURE MONI- 
TOR "B" gage indicates 1,600 330 psi; then close 
SHUTOFFP valve, 


uw» Measure and recard leakage from RETURN 
port (D). 


h, On HIGH PRESS FUEL COMPATIBLE panel, 
adjust PRESSURE REGULATOR unt!! REG SUPPLY 
PRESS gage indicates zero; then upen SUVTOPF yalve, 


i, On HYDRAULIC CONTROL panel, open UGH 
PRUSS SIUTOFF valve and, on HYD MED PRESS 
MONITOR panel, open YENT valve, until PRESSURE: 
MONITOR "RB" vage indicates sera. Close HIGIL 
PRESS SHUTOFF and VENT yalvus. 


J. Using MED PRESS FUEL COMPATIBLE panel, 


reduce pressure to CONTROL PRESS port (E) as follaws: 


(J) Close SHUTOFE valve and upen VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gupu indleates zera, 


(3) Cieye VENT valve. 


k, On HIGH PRESS FUEL COMPATIDLA panel, close 
VENT and SMUTORF valves. 


1, Reduce {aellty hydraulic supply pressure to cero, 


m, On HYDRAULIC CONTROL panel, perform the 
fullowings: 


(1) Press TEST CELL SULPLY "A" switch: ght. 


{2) Press HYDRAULIC SYSTEM SUPPLY pwitch- 
ight. 


(3) Preys HYDRAULIC SYSTEM BYPASS awlteh- 
Vyht. 


2. Kemovy va.ve Crom test retup, 
a. M hypergol inanifuld testing ig terminated, secure 
equipment as outlined lin paragraph 19-19, 


pv. Install protective closures, Refor to paragiaph 


* 


19-18 Change No. 20 - 19 May 1971 


a le A i a 


Result " 
WIGH PRESS FUEL COMPATIBLE and 7 
HYDRAULIC CONTROL panels pres- 
Burszed, 
PRESSURE MONITOR ‘'B" page must 


indicate 1,500 3380 psi. INLET port 
{DB} pressurized. 


Maximum allowable leakave is $ cc/m. 


REG SUPPLY PRESS gage roual inei- 
cate zero, 


PRESSURE MONITOR "B" gage oust 
indicate zere. INLET port ws} de- 
pressurized. 


CON'THOL PRESS port (£) depres- , 
surized, ! 


MED PRESS FURL COMPATIALE 
panel depressurizcd, 


None, 


None. 


SUPPLY PRESSURE gage must 
indicate vero, 


SUPPLY Jight off nnd VENT light an, 
OPEN ipht off and CLOSL light on. 
CLOSE light off and OPEN Ugh on. 


None, 
None. 


None. 


R-3896-3 Sectiun XIX 
Volume I Daragragh 19~15 


19-15, IGNITION MONITOR VALVE INTERY LOW AND POPPET POSITION VERIFICATION TEST, Il 
Procedure, Result 


a. Make sure Component Test Console G3141 and None, 
hypergol manifold ave prepared for use as outlined in 
paragraph 19-22, 


WARNING 


The following procedures use drycleaning solvent, which is 
flammable and must not be used near heat, sparka, or open 
flame. Inhalatlon of lis vapors or prolonged contacl with the 
Hquic ean cause Bericus injury. 


aA. Clean threads of hypergol manifold cartridge Nune. 
container inlet port with drycleaning solvent (Fedoral 
Specification P-D-G80), Uubricate (Mathed A) threads 
with lubricant grease RDO14D-012 (Rocketdyne), 
Specified lubrication procedures (methods) are out- 
linad in R-3808-3, Volume 1, 


CAUTION 


When inedalling bypergol almulator Into thy hyperyol manifold 
cartridge container inlet port, extreme care must he used to 
prevent damage to the hypergal cartridge follaver, 


@ The threads of the hypergol almulator cap must be clean and 
free of nicks, to prevent galling the threads of the cap and ii- 
let port. 


b. Make sure that threads af cap on hypergol stinulater None, 
T+ 5029716 are clean and free of nicks; (hen lubrlente 
(Method L) simulator elinft O-ring wilh F81281 groave 
(Dew Corning Corp), and carefully insert slniulater into 
hyvergol manifold cartrldge container inlet port, Screw 
simulitor clockwise untll [t hetlems, 


¢«, Connect manifeld ty console. (See figure i0-11,) None, 


d, On HYDRAULIC CONTROL panel, perform the 
tollowing: 


{t) Close HIGH PRESS SHUTO“(F and MED PRESS Nona, 
SHU'TOFF valves. 


{2) Pross TEST CELL SUPPLY "A" switch light. §UPPLY light on and VENT light off, 
(3) Press HYDRAULIC SYSTEM BYPASS switch- CLOSE Ight on aad OPEN Jight off, 
light. ' 
(4) Press HYDRAULIC SYSTEM SUPPLY ewiteh- OPEN light on and CLOSE Ught off, 
light, 
e, Slowly apply facility hydraulic supply pressure SUPPLY PRESSURE gai? must 


until SUPPLY ORESSURE gage indicates 2,000 +60 pal. indicate 2,000 350 pal. 


J. On MED PRESS FUEL COMPATIBLE patel, apply 
pressure ta CONTROL PRESS port (FE) as follows: 


(1) Close VENT and SHU TOFF valves. None. 
Change No, 21 - 12 Navember 1971 19-19 


R-3896-3 
Voluinc II 


Seclion XLX 


Procedure 
(2) Adjuat PRESSURE REGULATOR untl] REG 
SUPPLY PRESS gage indicates 60 4 psi. 


(3) Slowly open SHUTOFF yatve until PRESSURE 
MONITOR "A" uage indieales 25 42 psi, 


g. On HIGH PRESS FUEL COMPATIBLE panel, 
open VENT; then adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates 2,000 +50 pst. 


he On HYDRAULIC CONTROL panel, slowly open 
RIGH PRESS SHUTOFF valve until PRESSURE MONITOR 
“B" wage indleates 1,400 440 psi; then close SHUTOFF 
valve. 


i, Maintal specified pressures at CONTROL PRESS 
port [k,) and INLET part (8), then record pressure indi- 
ention on DIFFERENTIAL PRESSURE page, 


iA. Using MED PRESS FUEL, COMPATUALE panel, 


reduce pressure to CONTRO! PRESS port (E} as follows: 


(1) Clase SHUTOFF valye gnd open VENT valve, 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage tnlléales zero, 


(3) Close VENT valve, 


ib, Nemove hypergol simulator ‘T-50297168 
from hypergal manifold, 


1, Using a multimeter, contimulty test hypergol 
manifold switch to verkfly dat puppel is clused, 


ID, Verify that DIFFRRENTIAL PRESSURE 
gage inalcatlua belweon OUTLET port (C) and 
RETURN port (D) does not excoed 30 psiz. 


js On HIGH PRESS FUEL COMPATIBLE panel, 
adjust PRESSURE REGULATOR until KEG SUPPLY 
PRESS gago Indicates zore; thon opod SNUTOFS valve, 


k. On WYDRAULIC CONTROL panel, open HIGH 
PRESS SHUTOFE yalye unt! PRESSURE MONITOR "B" 
gage kuileates zero; then closo SHUTOFF yalve, 


1, On HIGH PRESS FUEL COMPATIBLE panel, 
close VENT and SHUTOFF yalvoa, 


im 


(Daloted) 


19-20 Change No, 81 - 12 November 197t 


Re 
MED PHESS FUEL COMPA'TIBLE 
panel pressurized, 
PRESSURE MONITOR "A" gave must 


indleate 45 22 psi. CONTROL PRESS 
port (E) pressurized, 


HIGH PRESS FURL, COMPATIBLE and 
RYDRAULIC CONTROL panels pres- 
surlzed, 

PRESSURE MONITOR "BY gage muat 
Indicate 1,800 +40 psi. INLET port 
(B) pressurized, 


Differential presoure between OUTLET 
port (C) and RETURN port (D) must 
not excced 30 psig. 


CONTROL, PRESS port (E) 
aeprossurlzed, 


MED PRESS FUEL COMPATIDLE 
panel dppressurized, 


Nono. 

None, 

Multimeter must Indleate infinity 
between ping A and Band contlnuity 


botweor pls 8B and C, 


None, 


REG SUPPLY PRESS gage mnet 
inddcalt Zoro, 


PIESSURE MONITOR “B" gage must 
indicate voro, INLET port (B) 
depressurized, 


Nono, 


R-9 (8-3 Section XIX 
VYolume 
Procedure Result 


n. Reduce fuellity hydraulic aupply pressure SUPPLY PRESSURE page must 
to zere, indlcate zero, 


o. On HYDRAULIC CONTROL panel, perfarm 
the following: 


(1) Press TEST CELL SUPPLY "A" swilch-light, SUPPLY ent off and VENT light on, 
{2} Presse HYDRAULIC SYSTEM SUPPLY OPEN light off and CLOSE light on. 
switch-lehl, 
(3) Press HYDRAULIC SYSTEM BYPASS CLOSE light off and OPEN light on, 
switeh-light, 
p, Romove valve from test setup, None, 
q. WU hypergol manifold testing is terminated, None. 


secure equipment as outlined in paragraph 19-19. 


tr. Install protective closures, Reler to None. 
paragraph t8-2, 


ron Laeatemenetetaneteted 
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Figura 10-11. Hyporgol Manifold ignition Monltor Valve titerfiow-Test Setup 
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Section XIX R-~ 9696-3 
Paragraph {8-16 Volume H 


19-16. [GNITER FUEL VALVE PISTON CRACKING-PRESSURE-, SEAT LEAK-, AND RESRAT- 
PRESSURE-TEST. 


Procedure Result 


a. Make sure Component Test Console G3141 and None, 
hypergol manifold are prepared for use as outlined in 
paragraph 10-12, 


WARNING 


The following procedures use drycleaning aclvent, which is 
flanimable and must nat be used near heat, sparks, ay open 
flame. (nhatation of its vapurs or pralonged contact with the 
liquid can cause serious injury. 


aA. Clean threads of hyperjal manifold cartridge None. 
contalner tilet port wlth drycicaning solvent (Federal 
Specification P-D-680). Lubricate (Method A) threads 
with lubricant grease RBOI40-012 (Rocketdyne), 
Specifled lubrication procedurca (methou3} are aut- 
lined in [2t~3896-3, Volume I, 


19-205 Change No, 24 - 12 November 1974 


R- 3806-3 Section XIX 
Yolume II 


CAUTION 


When installing hypergol simulator into the hypergol manifold 
cartridge coulalner inlet part, extreme care must be used to 
prevent dumage to the hypergel cartridge follower. 


® The threads of the hyporgol simulator cap must be vlean and 
free of nicks, to prevent galling the threads of the cap and in- 
let port, 


Procedure Result 


bh. Make gure that {hreads of cap on hyperyol simulator None. 
T-5029716 are clean and free af nicks; then hibrieate 
(Method 1.) simulator shaft O-ving with F§1281 grease 
(Dow Corning Corp}, and carefully insert sintulator into 
hypergol manifotd cartridge container inlet port, Screw 
slniulalor cluckwise until] tt bottnme, 


ec, Cornnect manifold to console for hydraulic None. 
piston eracklng-prossure-test {figure 19-12), 


d, On HYDRAULIC CONTROL pancl, perform 
the following: 


{1} Close HIGH PRESS SHUTOFF and MED None, 
PRESS SHUTOFF valves. 

(2) Press TEST CELI. SUPPLY "A" switch- SUPPLY Wet on and VENT let off, 
ilght. 

(3) Prees UYDRAULIC S¥STEM BYPASS CLOSE light on and OPEN light off, 
awiteh=lght, 

(4) Presa IYDRAULIC SYSTEM SUPPLY OPEN light on and CLOSE Weht off, 


awitch-!ight. 
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Section XLX 


Procedure 


e, Slawty apply facility hydrautie supply pressure 
until SUPPLY PHISSURE gage indicates 1,00U 4160 
pal, 


f. On MED PRESS FUEL COMPATIBLE panel, 
open VENT valve; then adjust PRESSURE REGULA- 
YOR until REG SUPPLY PRESS pape tndicales 
500 +50 psi. 


B. On HYDRAULIC CONTROL panel, slowly open 
MED PRESS SHOTOPF viulve lo apply pressure to 
FUEL IN port (Al, Observe PRESSURE MOKITOR 
VA’ gape while applying pressure, to determine 
piston eracking pressure. Hecord peak pressure 
vite, 


NOTI 


Result 


SUPPLY PRESSURE page niust indiede 
1,000 +100 pai. 


MED PRESS FUEL COMPATIBLE and 
HYDRAULIC CONTROL panels pres- 
surized. 


Pistou cracking pressurc must be 
375 +30 psip. 


As pressure ts applied ta FUEL IN pore (A), it WU reach a peak 
valué then starttacecreise. Thy peuk pressure yalic indicates 


cracking pressure, 
bh, Ut pistan cracking pressure is nol withhi 
specified pressure rivyre, the igatier fuck valve 
must be adjusted hy adding oy reniatsing shims (44), 


I, Teditee preasire ag outlined in stoye a dirvuyh 
o before atdlog or removing shims, 


NOTE 


None. 


Same as ateps i¢ Uiraugh a. 


Shims must he ageded to increase wri king pressure or xyemoyved 
ta décreage cracking pressure. Each shin ached or removed 
iffeels pistun cracking pressare by appraahimetely 4 pat. A 
total of 19 shims is the maximum amount thal yay be usec, 


]. Aftes an kgniter fuel valve shtm adjushaent, repeat 


procedure, Acute platun 5 linies befure talctng final 
crachihy-pressure reading, 


k. On MED PRESS FORL COMPATIBLE panel, ad- 


just PRESSURE REGULATOR unt REG SUPPLY PRESS 


gage indicates zero; then apen SHUTORF valve. 


1], On HYDRAULIC CONTROL panel, open MED 
PRESS SHUTOFF vaive entht PRESSURE MONITOR 
"A" gape indicates wera, then clon SHUTOFF yalve, 


in. On MED PRESS FUEL COMPATIBLE panel, 
close VENT and SHUTOFF valve, 


mn. Reduce facilty hydraulic supply pressure to 
zoro. 


19=22 Change No. 8 - 31 May 1967 


Specifled resutls must be obtidned, 


REG SUPPLY PRESS gaye miugi ind.eate 
20r0, 


PHESSURE MONTTOR "A page rust 
indicate zero, FUEL EN part (A) de: 
pregsusr lee, 


None, 


SUPPLY PRESSURE gage must indicate 
zern, 


ow 


R-9696-3 Section XIX 
Valume IT 


Procedure Result 
0, On HYDRAULIC CONTROL panel, perform the 
following: 
, (1) Press TEST CELI SUPPLY "A" switch SUPPLY light off and VENT Hight on. 
ight, 
(2) Press HYDRAULIC SYSTEM SUPPLY OPEN Light off end CLOSE light on, 
switch-light 
(3) Press HYDRAULIC SYSTEM BYPASS CLOSE light off and OPEN light on. 
switch lHght. 
p. Remove manifold from test actup, draln fluid None, 


from manifcld, then recouneet muifold for poeu- 
matic pistar. eracking-pressure-, seat loak-, and 
rogeat-preagure-test, (See figure 19-12.) 


q- Using MED PRESS FUEL COMPATIBLE panel, 
apply pressire to FUEL, IN port (A) as [ollows: 


(1) Close VENY and SHUTOFF valves. None. 

(2) Adjust PRESSURE REGULATOR untll REG MED PRESS FULL COMPATIBLE 
SUPPLY PRESS gage indicates 500 +5 psi, pancl pressurized, 

(3) Slowly open SHUTOFF yalve and obserye Piston cracking pressure must he 
TEST CELL MONITOR PRESSURF, gage while 376 +35 psig, 


tpplying pressure to determine piston crackluir 
pressure. Record peak pressure value. 


NOTE 


As presaure (8 Applied ta PURL IN: * (A), it will reach a peak 
value then start ta deeredse, Che peak presaure value Indicalea 
cracking prossure. 


r, I piston eracking pressure ia not within None. 
specifled pressure range, the lyniter fuel valve 
must he adjusted by adding or ramoving shims 
(44). 


8. Reduce pressure as outlined in step u before Bame as step u. 
addang or removing shims. 


NOTE 


Shims muat be added to Increase cackling pressure or removed to 
decroayo cracking pressure. Each shlin added or cemoyed affents 
piston cracking pressure by approximately 4 paig. A total of 17 
Shims is the maximum amount that may be used. 


t. After an igniter fuel valve shim adjustment, Specified respite must be obtained, 


repeat procedure. Actuate piston 5 times before 
taking final cracking-presaure reading. 
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Section XIX 


Procedure 


u, Using MED PRESS FUEL COMPATIBLE patel, 
reduce pregaure to FUEL IN port (A) as follows: 


(1) Close SHUTOFF valye and open VENT valve. 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero, 


{3} Close VENT valve, 
v. Install cap on DRAIN port (K). 


w, Using MED »RESS FUEL COMPATIDLE panel, 
apply pressure to FUEL IN port (A) as follows: 


(1) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage Indicates 50 +10 pal. 


(2) Slowly open SHUTOFF valve vatll TEST 
ChLL MONITOR PRESSURE pane Indicates 
40 +% pai, 


x. Open UTILITY NO. 3 yalve A, measure leak~ 
age from JNSTR port (J) at outlet 3A, then close 
valye A, 


y, Using MED PRESS FUEL COMPATIBLE 
panel, increase pressure to FUEL IN porl {A) as 
follows: 


(1) Close SHUTOFF valve. 


(2} Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gaye Indicates 180 410 psl. 


(9) Slowly open SHUTOFF vaive until TEST 
CELL MONITOR PRESSURE gare indicates 
100 £5 psi. 


z. Repeat step x. 


ita. Using MED PRESS FUEL COMPATINGLE panal, 
ficvease pressure to FUEL IN port (A) a8 follows: 


(1) Close SHUTOFF valve. 


{2) Adjuet PRESSURE REGULATOR until REG 
SUPPLY PRESS guage indicates $80 £20 psi. 


(3) Slowly open SHUTOFF valve until TEST 
CELL MONITOR PRESSURE guge incicntes 
300 +20 pai. 


ab, Open UTILITY NO, 9 yulve A, measure leak- 
aye from (NSTR part (J) at outlot AA, Uhen clege 
valve A. 


ac. On MED PRESS FUEL COMPATIBLE panel, 
open SHUTOFF vulye; then adjust PRESSURE REGU- 
LATOR untll TEST CELL MONITOR PRESSURE gage 
Indicates 506 +20 psi. 


ad, Slowly open UTILITY NO. 3 valye A to throttle 
flow from INSTR port (J), maintaining 500420 pair at 
FUEI IN port (A), Measure and record fiow from 
INSTR port (J) at outlet 3A, 


1B- 24 Change No. 8 - 41 May £9867 


Result 


FUEL {N port (A) depressurized. 


MiD PRESS FUEL COMPATIBLE panel 
dopressurized, 


None, 


None. 


MED PRESS FUEL COMPATIBLE 
pane! pressurized, 

TEST CELL MONITOR PRESSURE page 
muat indicate 30 +3 pai, FUEL IN port 
(A} presaurlaed. 


Maxinium allowable leakage past platon 
seat Is G. § scim 


None, 


MED PRESS FUEL COMPATIBLE panel 
pressurized, 

TEST CELL MGNITOR PRESSURE gage 
must indleate 100 £5 pal. FUEL IN port 
(A) preasurized, 


Same as step x. 


None. 


MED PRESS FUEL COMPATIBLE panel 
pressurized, 


TEST CELL MONITOR PRESSURE gaga 
must indicate 300 +20 psi, FURL IN 
port (A) pressurized, 


Maximum allowable leakage past piston 
seat is 60 gckm. 


TEST CELL MONITOR PRESSURE gage 
must Iidicate 600 120 psi, FUFS, IN 
port (A) pressurized. 


TEST CELL MONITOR PRESSURE gage 
inust indicate 500 +20 psi at FUEL IN 
port (A). Minimum allawabic flow from 
INSTR port (J) Is 1,728 eclm. 


Procedure 


R-3996-4 


Volume II. 


ae. On MED PRESS FUEL COMPATIBLE panel, 


af. Close UTILITY NO. 3 yalve A. 


slowiy adjust PRESSIFRE REGULATOR te reduce 
pressure until TEST CELL MONITOR PRESSURE 
gape indicates 125 45 psi. Measure and record l¢ak- 
age from iNSTR port (5) at outlet 3A. 


ay. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to FURL IN pari (A) as follows: 


(1) Close SHUTOFF valve and open VENT valve. 
(2) Adjust PRESSURE REGULATOR until REG 


SUPPLY PRESS gage Indicates zerv. 


(3) Close VENT yalve, 
ah. Remove yalve from test selup, 


a. If hypergol manifold testing is terminated, 
remove hypergel simulator T-5029716 and secure 


equiprent as outlined in paragraph 19.19, 


aj. Install proicctive closures. Reler to 
paragraph 19-2, 


AAP ABA PP NA PN At AT ls 


HYD MED PR ud ee 


MON ' Av INLET . 


TEST CELL 


Section XIX 


Result 


TESY CELL MONITOR PRESSURE gaye 
musi indicate 126 +5 psiat FUEL IN 
port(A}, Maximum allowable leakage 
fram INST port (J) la 25 scim. 


None. 


FUEL IN port (A) deprossurized, 


MET) PRESS FUEL COMPATIBLE panel 
depressurizid, 


None, 
None, 
None, 


None, 
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Section XLA R- 3896-3 
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19-17, FLANGE PACKINGS AND O-RING PNEUMATIC LEAK- TEST. 


Procedure 


md 
fe] 
Ze 
i] 
— 


| 
! 


a. Make sure Components Test Console G3141 and None. 
hypergol manifold are prepared for use as outlined in 
paragraph 19-12. 


WARNING 


The followlne proccdures use drycleaning solvent, which is 
Nammable and mua! not be used near heat, sparks, or epen 
flame, [nhalatiun of its yvayors or prolonged cantact with the 
liquid can cause serious injury. 


aA. Clean threads of hypergol manifold cartridge None. 
contalaer inlet port with drycleantnge solvent (Federal 
Specification P-D-640). Lubricate (Method A) threads 
with lubricant grease hO140-012 (Rocketdyne), 
Specified lubricatian procedures (melhods} are out« 
ned in R-3896-3, Yolume I, 


CAUTION 


When installing tiypergol simulator into tho hyperyel manifold 
cartridge container Inlet port, extreme care musi be used to 
prevent damage te the hypergol cartridge follaver. 


¢ The threads of the hypergal almulator cap must be clean and 
free of nicks, to prevent galling the threads of the exp and in- 
let port. 


b. Make sure that threads of cap on hypergol simulator = None. 
T-5028716 are clean and free of nicks; thea lubrirate 
(Method L) sinilator shaft O-ring with F$1281 grease 
(Dow Corning Corp), and parefully insert simulator into 
hyperyol manifold cartridge container Inlet port. Serew 
slmulator clockwise until tl bottoms, 


¢, Connect manifold ta console for lgniter fuel Nene. 
valve cap to body leak-test. (See figure 19-19, ) 


d, Using MED PRESS FURL COMPATIBLE panel 
apply pressure fo VENT port (N} as folluwa: 


(1) Cloge VENT and SHUTOFF yalvea, None. 
(2) Adjust PRESSURE REGULATOR until REG MED PRESS FUEL COMPATIBLE panel 
SUPPLY PRESS gage Indicaten 20 25 psi. pressurized, 
{J} Slowly open SHI TOFF valve until PRESSURE PRESSURE MONITOR "A" pare must 
MONITOR “A" page Indicates £0 25 pai, indieale 10 45 pai. VENT port (N} 
pressurized, 
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Procedure 


e. Using leak test compound (MIL-L-25567), 
check for leakage fur 3 minutes at joint between 
igniter fuel valve con and body. 


{. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pregsure al VENT port {(N) ag follows: 


(i) Close SHUTOFF valve and open YENT valve. 


(2) Adjusl PRESSURE REGULATOR until REG 
SUPPLY PRESS gaye indieates zero, 


(3) Close VENT valve. 
g@through jA. (Deleted) 


k, Remove mantfald from test setup; then 
reconnect manifoid for container to bady, 
dlaphragn: falluwer rod O-ring, and igniter 
fuel valve piston O-ring leak-tost, (See 
figure 19-13.) 


lL. Open hand valve 19-9022606-2, 


rm, Using MED PRESS FUET. COMPATIBLE panel, 
apply pressure to PURGE pert (4) as follows: 


(1) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicalea 20 45 psi, 


(2) Sluwly open SUUTOFE valve untli PRESSURE 
MONITOR "A" gage indicates 10 15 pal. 


he Measure jenkage from ATMOS REE port (1). 
v. Measure leakage from VENT port (N), 


oA, Uslng leak-test compound (MIL- L- 256567), 
eheck for leakage for 3 minutes at joint bolween 
comlalner and bady, 


1 Close hand valve 19-+9022006-2, open PRESSURE 
MONITOR "A" page VMNT valve to veduec page pres- 
sure to zero, then close VENT valve, 


q. Vslng MED PRESS FUBL COMPATIBLE panel, 
Increase pressure to PURGE port (i) as (allows: 


(1) Close SHUTOFF valve, 


Section XiX 


Result 


No leakage is allowable. 


VENT port (N) depressurized, 


MED PRESS FURL COMPATIBLE panel 
depreasurized. 


None. 


None, 


None, 


MED PRESS FUEL COMPATIBLE panel 
pransurized, 


PRESSURE MONTTOR "A" gage must 
indicate 10 +5 pal. PURGE port (4) 
pressurized, 


Leukage from ATMOS REI port (2) 
mnysl he Zerg, 


Leakage from VENT port (N) must be 
“orn. 


No leakage 19 allowable, 


PRESSURE MONITOR "A" gage 
deprossarlzed. 


None, 


Change No, 21 - 12 November 181 19-26A/19-26R 


Q-3896-3 
Volune If 


Procedure 


(2) Adjust PRESSURE REGULATOL until REG 
SUPPLY PRESS gage iudicatern 200 +10 psl. 


(3) Slewiy open SHUTOFE valve until TEST 
C#T.. MONITOR PRESSURE pape rndteates 
180 410 psi, 


r, Repeat steps o through oA, 


s. Using MED PRESS FURL COMPATIBLE panel, 
hucrease pressure to PURGE port (4) as follews; 


(1) Clase SHUTOFF valve, 


(2) Adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates §50 420 pai, 


(3) Slowly open SUUTOE valve until TEST 
CELL MONITOR PRESSURE gape indicates 
HOG +24 ptt, 
i, Repeat steps on through oA, 


uy Using MED PRESS FUEL COMPATIBLE panel, 
reduce preseure to PURGE port (H) aa follows: 


(4) Close BHUTOPF valve and open VENT valve. 


(2} Adjust PRESSURE HEGULATOR unl? REG 
SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve, 
y¥, Remove hypergol simulator T~3029116 from 
rnamiJeld, remove end ai simulator that actuates 


diaphragm follower rod, Chen reinstall alrovigior, 


we Repeat steps 1 throurh o and p through uy, 


WARNING 


Section XIX 


MAG PRESS FUEL COMPATIBLE 
Joel pressurized, 


TEST CELL MONITOR PRESSLRE 
face amust Jucicate 180 +10 psl. PURGK 
port (H) preseurized, 


Same as steps n through oA, 


Nune, 


MED PRESS FURS, COMPATIBLE 
panel pressurized, 


TRST CELL MONTTOR PRESSURE 
fave must indicate O00 +20 pri. 
PURGE port {U! pressurized, 


Satue as steps u through oA, 


PURGE port (H) depressurized. 


MEP PRESS FURL COMFATIGLE 
panel depresaurized. 


None, 
IMaphragm follower rod rem-ins 


extended, 


Same as steps | through o and 
p through u. 


The following procedure uses cleaning coraponnd, which is 
yolatile, Use ina well-ventilated acea sluce the vapors 
dieplare the oxygen inthe aly, resuitiny in suffocation. 


wé. Remove al! leak-test cormpauntdl from joints 
and fittings with a clean, dry cloth, or by {hizhing 
juanecessible areas wilh cleaning compound 
(MEIL-C-8136:23, 


x. Remove manifold [ron lest setup aud remove 
hynergol ekmulator T-5029716, leconnect manl fold 


for diaphragm follower rod end cap packing, cloctrical 


switel packing, and ignition monilor valve packing 
jik-test as Shown in figure 19-63. 


Nove, 


Nora, 
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Section XIX 


Procedure 


¥y. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to ATMOS REF port (L) as follows: 


(1) Adjust PRESSURE, REGULATOR untti REG 
SUPPLY PRESS gage indicates 20 15 pai, 


(2) Slowly open SHUTOFF valve until PRESSURE 
MOWTTOR “A" rage indicates 10 +5 psi. 
4. Using leak-test compound (MLL-L- 25567), 


check fer leakage for 3 minutes at the following joints: 


{1) Between diaphragm follower rod and cap 
an pocly. 


(2) Belween electrical switch and berly, 
(3) Belween ignition monitor valve wud body. 


aa. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to ATMOS REF port (L) aa follows: 


(1) Close SHUTOFF valve ard open VENT valve. 


(2) Adjust PRESSURE REGULATOR uatil REG 
SUPPLY PRESS gage indicates zero, 


{3} Close VEN'T valve, 
WARNING 


Result 


MED PRESS FOUL COMPATIBIM panel 
pressurized, 


PRESSURE MONITOR "A" gage piest 
indigate G45 psi, ATMGS REF port 
(i) pressurized, 


No leakage ia allowable, 


ATMOS REF port (i.) depressutizert. 


ME) PRESS FULL COMPATIBLE panel 
depressurized, 


Noa, 


The following prvcedure uses cleanlag compound, which is 
volatile, Use ina weil- ventilated area rinee the vapours 
Usplace the oxygen tn tho air, fesulttng In seuffocalion. 


aad. Remove alt leak-test co:pound from joints 
and Littings with a clean, dry cloth, or by flushing 
inaccessible areas with cleantug compound 
(MIL- C-82302)}, 


ab, Remove manifold from test setup. 


ac. Repeat awitch-res.stance-test as outlined 
in paragraph 19-13, 


ad, If hypergol manifold testing !s terminated, 
accure equipment as outlined in paragraph 19-19, 


ao, Install protective closures, Hefer to 
paragraph 19-2, 


ig-28 Change No, 20 - 18 May 1973 


None. 


Note. 


Epecified results must be obtelned, 


Nore, 


R-3896-5 Seutlon KIX 
Volume it 


( ay on 
‘ t nh PREV LOW PIUEss 


r MON 'AY INLET 
c 


ICHTLER FUEL 
YALYE 

CAP TO ROLY 
LUAK-TAST 


EU MET PRESS 
(PUBL COM PA PIDLES 


el ee te re tr 
ee a, AA a ne. 


PNEU LOW PRESS 
MON “A” INLET 


Y, eos 2 nee 


CONTAINER Tt 
ROMY, BLADES 
PO]. LOWER ROM 
Cre RUG, AND 
HeNITRE FLel 


v VALY RB PISTON 
woe te O-RING LFAK- TLS? 
ORE MEIy PRESG 
FUR COMI ATIBIA) H 
iaptrehayersrunisintsi suvevedsiuninmré-rovaoventouie? vresrpatervvarerstrastherayeitomnet: Bs | 
0-1000 PETC: PREV i 
(FURL COMPATIBLE) 
—— ee 1 
e a PYEU MEN PHESS ot DIAPHEAGSS 
(FUEL COMPATIDLE) 4 FOLTOWFA ROD 
7 ZND CAP PACKING, 
( 5 ELECTHICAL, 
, g EWITCH PATRING, 
5 ANO IONITION 
3 MOMTOR 
™ § VALVE PACKING 
FLX 3 UPAK-TART 
i. —--— nd 3 
Low TRESS ae 
MON “AT WLET : | 
(FUEL COMPATIBLE} H 
LEGEND 
MAMEEOR A PORTS 
& FURLIN & PLE 1 VALVE 
RB OANIET IT PURGE AR. PLUGGED 19-9922¢08-2 
C OUTLET a INST 
D ABTURN DRAIN COT FUEL COMPATINLE 
& CON Roe L ATMOS RUE SYSTEM 
F OY BERGOL AND M CARTIODUE CONTAINER 
FUEL ob NoOVERT 


Vy-5- 2-76 


— 


Figure 19-13, Hypergol Manifold Flange Packlnus and O-Ring Pneumatic Leak-Test Svisa 
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Section XIX 
Paragraphs 19-18 to 19.27 


19-18. SECURING TEST EQUIPMENT. 


19-18, After hypergol manifold testing is 
completed and rvaanifold 4s removed from test 
setup, secure equipment as follows; 


zw. Reduce facility gaseous nitrogen supply 
lo zero, 


hb. On PNEU SOURCE CON'TROL panel, 
clase NITROGEN SOURCE SHUTOFE valve. 


a. On SYSTIOM SUPPLY panel, close TO 
FURL COMPATIBLE SY shutoff valve; then 
open SYS VENT valve, 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOPF and VENT yalves, ad- 
just PRESSURE REGULATOR to VENT valves, 
then adjust PRESSURE REGULATOR to vent 
trapped pressure. 


e, Close ail shutoff yalves, regulators, and 
ulllity valves. 


f. Marke sure all pressure gages indicate 
zero; then close ali vent valves. 


g- Cap utilldy panel anc test cell panel cui- 
lets and connectors, 


h. Tarn o8rillascope power aad digital yolt- 
mete: power off. 


i. Move TEMPERATURE indicato? switch to 
OFF, 


j. On HYDRAULIC CONTROL panel, press 
ewitch-lMphts so that HYDRAILIC SYSTEM 
BYPASS light indicates OPEN and remaining 
lighta indicate CLOSE or VENT. 


k. On ELECTRICAL CONTROL panel, press 
TEST SEIDCT swlich-lights so that all lights 
are off; then press POWER ON switch-ilghi. 


1. Turn DC POWER SUPPLY off. 


m, On POWER DISTRIBUTION panel, pull 
out circuit breakers. 


19-20. HYPSRGOL MANIFOLD SWITCH 


19-21, Tha following precedures contain 
cleaning, inspecting and repairing, and testing 
Information required to raaintain the hypergol 


19.30 Change No, 27." 12 Neyvamber 1971 


R-3896-3 
Volume Si 


manifold switch. The switch ls hermetically 
sealed and uo disassembly ur asse:nbly 1s 
possible, 


19-22, CLEANING, 


1$-23,. Hand-clean switch exterior surfaces 
for fuei service, and clean electrical conneetar 
using electrical connector cleaving procedure 
in R=3896-3, Volume 1, 


10-21. INSPECTING AND REPAIRING, 


19-25, Inspect the switch for general condition, 
cleannees, damage to Utreads, corrosion, 
distartion, nicks, laws, scratches, and bent 
electrical connector pins, Refer to R-3896-3, 
Volume I, for general repair procedures. 


{9-26. FESTING. 


19-27. This procedure outlines requirements 
fur testing the hypergol manifoki switch. 


Result 


ee ee ie 


a. Perform steps h None, 
and © with atturtor in 
the free position (deac- 


tuated). 


b. Using multimeter 
and decade resistance box, 
measure resistance between 
pins B and © as follows: 


(1) Adjust decade 
reglatance box for 0.5 ohm, 
and zero multinicter, 


None, 


(2) Comect multimeter None. 
leads to decade resistance 


box terminals, 


(3} Measure decade 
Hox resistance and note 
axyact multimeter Indication 
for 6.5 oftn, 


(4° Measure reaist- 
ance hetween pins Band C, 


None, 


Resistance must 
not exceed 0,5 
ohio. 


Resistance mnat 
be 100 megohma 
mininam. 


c. Using megohm- 
nieter, apply 500 +50 vide 
between pins Aaund & of 
électrical connector and 
mekéure insylation 
resistance, 


R-3eG4-3 


Volume It 
Procedure Result 
a Frees actuator Switch actuates, 


and hold in actuated 
posliion while perform- 
ing steps e and £, 


6, Using multimeter and decadn regiet ee 
box, measure realstance hetween ping A ud B 
ag follows: 


(1) Adjust decade None. 
realstance box for 
0,5 aim, and zero 
multimeter, 


(2) Connect mnulti- None, 
meter leads to decade 
resistance box terminals, 


(3) Moasure decade None, 
hex resistance and note 
exact multimeter indica~ 
tion for 06,5 ohm, 


(4) Measure Resistance rust 
resistance between not exceed }.6 chm, 
pins A and B, 


f. Using megohnm- Resistance must be 
meter, apply 500480 vde =: 10 megohms 
between pins B and C of minimum, 
electrical connector and 
measure insulation 
realstance. 


g. Remove switch None, 


. from test setup, Package 


and protect switch as 
outlined in R- 3896-3, 
Volume I, 


Change No, 21 + 12 November 1971 


Section XIX 


10~31/19-32 


R-489G6-3 Section XX 
Yolume IT Paragraphs 20-1 to 20-2 
SECTION AX 


IGNITIGN MONITOR VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G3141, 
AND COMPONENTS ADAPTER SET Gi142 MUST BE OPERATED DY 
AUTHORIZED TERSONNEL TRAINED JN THE USE OF THE EQUIPMENT, 


ue nnn a re RS A RU NN Ce 


20-1. IGNITYI 


| MONITOR VALVE. 535700 


RE et ee 


20-2, The following procedures contain the 
disassembling, cleaning, inspecting and re~- 
palring, assembling, aud testing information 


Part No, 


Nomenclature 


rs T-5035222 
“¥. 7-5031272 


/ y T-5031175 


ft 
Vy T-0043P5-1 


(/; T-0048P5-3 


1 Nowe 


[Yo G3104 


03141 


3143 


Compressor Tool 
Taspection Check Fixture 


Pressure Test Fixture 


Plezometer 

Plezomoetr (2 required) 
Pressure Gage, 0-2,000 
pig, pneumatic 
Proeumatic flow Tester 


Components Test Console 


Componenta Adapter Sat 


Figure 20-1, 


Figure 20-2 deleted. 


Change No, 22 - 15 February 1272 


required to maintain the ignition monitor valve. 
See figure 20-1 for test equipinent ana special 
fools. Refer to R-3806-4 for protective closures. 
Plate RX20660-57 ig used on valve 555700. Clo- 
aure RK305-10042 is used on valve 557200, 


em nes rl 


Use 


sed with Inspection check fixture T-5031172 to 
adjust override mechanism, 


folds ignition montior valve when adjusting 
override mechanism, 


Seale valve ports during pressure-test. 


Facilitates pressure measurements duriag 
testing of ignition monitor valve, 


Facilitates pressure measuremeats during 
testing of Jenition monitor valve, 


Monitors pneumatic pressure during tasting ol 
ignition monitor valve, 


Moagures ignition monitor valve downstream 
leakage. 


Provides gaseous nlirogen and hydraulte fuel for 
lestlug ignition nionitor valve, 


Provides hardware tor ignition moniter valve 
test setups. 


Test Equipment and Special Tools for ignition Monitor Valve 


20-1/20-2 


Re 
Wm icy 


Figure 2-3, 


R- 3896-3 Seclion XX 


Volume 


ignition Monitur Valve-- Exploded View (Sheet 1 of 2) 
Change No. 14 - 8 January F968 


Section XX R-9886- 3 


Paragraphs 20-3 to 20-8 Volume II 
1 Balt 3) Bolt 19 Bolt 29 Ratainer 
2 Washer 19 = Blin 20 Spacer 39 Packing 
2a Insert 1} Spring 31 ~=—- Retriner 3L Nameplate 
a CPi) 12 Guide 22 Packing a2 Screw 
3A Cap 13° Pin 29 Pappat 282A Insert 
40 Jacking 14 Shima a4 Seal $2B  Tasert 
4 Diaphragru 15) Spring 25 O-ring BAC Studd 
f§ Cover 16 = Guide 26 9 Seat 33 Body 
7 Cap 17 Nul ai Retainer 
& Rel 18 Washer 28 Packing 


(a) On valve 57200 


ere 


Rs ve Se AG oy ol er 


Purure 22-3. Ignition Monitor Vaive-- Exploded View (Sheet 2 of 2) 


Ce any 


20-3. DISASBEMBLING, f. Remove seal (24) and O-ring (25). 
20-4, Protect all paris from handling damage. Remove rvelainers (29, 27, 21} and pack 
See: figure 20-3 for parts and index numbers. ings (30, 28, 22), 

a. Remove bolt (1), washer (2), cap (3, JA‘, h. Discurd diaphragm (5), seals (24), not 
packing (4), diaphragm (5) and cever (3). (17), and oll packings and retainers. 

b. Remove cap (7); then remove guide (16), 20-5. CLEANING, 


spring (15}, shims (14), pin (13), slide (10), 


sprit j 2), A holt (9}. 
epring (11), guide (12), and holt (9) 20-6. Clean all parts of the ignition munitur 


valve for fuel service as outlined in R- 9696.3. 


e. Remove rod (8) frum belt (9). 
8) Volume i. Protect all sealing surfaces, threads, 


d. Hemove nut (17), bell (19), ane washer and parts frum handling damage and contamina- 
28), tion, 
e. Remove spacer (20), puppet (23), und _ sri is se < 
seat (26) as an assembly. 20-7. INSPECTING AND REPAIRING. 
NOTE 20-8. Inspecting the ignition manitor valve 
determines if the individual parts have beon 
Threupn ey¢ling and use, the poppet damaged by mishandling or wear. See figure 
(23), seat (26), and spacer (29) have 20-4 and inspect individual parts for general 
butume Sseni-malches packs. ‘these cundition. cleanness, danmye lo threads, ¢or- 
pares must not be tulermived with rusion, distortion, nicks, fyurs, and scratches. 
those from anuther valve. or unnec- Sce figure 20-6 for dimensional liniits. 


essary leakage problems niay be en- 
cauntered after reassembly. 


Part Name and 


— ns pr i i rr A 


Trdex Nuniber lispecting Repairing 
Volt C1} Damayeel threads Rofer to R-3806-2, Volume I. for thread 
repair, 
Cap (3, 3A} Nieks, scratches, and other Replace. 
imperfections un sealing 
surface which woule impair 
its sealing funetion, 
Daniaged Inserts Koplace inserts as outlined in R-3896-3, 


V¥olume 1. 


aaa. 


Figure 20-4, Inspecting and Repairing Iynition Monitor Vaive (Sheet 1. of 3) 
20-4 Change Ne, 14 - & January 1969 


R-3696~3 
Volume I 


i a SY er ry rer = 


Part Name and 

Index Number 
Damaged or detertarsted 
anodic coating. 


inspectiig 


Cover (6} ajor diameter. 
Shank tiameter, 
Burs on major diameter, 


Damaged cr deteriorated 
anedi¢a coating. 


Cap (7) Damaged or deter loratad 
anodic coating. 


Damaged threada. 


Small inside diameter, 


Rod (8} Damaged threads, 
Damaged spline. 

Bolt (3) Damaged threads. 
Guide diameter. 
Shank dimension. 

Slide (10) Inside diameter. 


Damaged bore for boli (10). 

Damaged interna! spline. 

Major diameter. 
Spring {11, 15) Compressed lengths. 
Corrasions or eracks. 
Gulde (13) Tuside ciameter. 
Washer (18) Inside diameter. 
Majur dlumeter, 
Bolt (19) Damaged threads. 
Shank diameter. 


Shoulder diameter. 


Foction £X 


er re A ee ee A ce 


Repairing, 


—_— 


Replace anodic costing or Iridite ag 
vutlined in R-388d-, Volume J. 


See figure 20-5. 
See figure 29-8, 
Replace, 


Replace anndi¢c coating or iridite as 
outlined in R.386-4, Volume 1. 


Replace unodic coating a1 ividite as 
outlined in R-3896-3, Volume J, 


Refer lo #-9896-3, Volume I, for thread 
repair. 

See fiyure 20-5. 

Refer to R-3406-3, Volume 1, for thread 
repair, 

Replace. 

Replace. 

See figure 20-5, 

See figure 20-4. 

See figure 20-5. 

See figure 20-8, 

Replace, 

See figure 20-5. 

See figure 20-5. 

Replace. 

See figure 20-5, 

See figure 20-4, 

See figure 20-5. 

Replace. 


Seo figure 20-3. 


Sye figure 20-£., 


EY TY 


Figure 20-4, Inspecting and Repairlng Ignition Monitor Valve (Sheet 2 of 4) 
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R-3896-3 
Volume i 


Section KX 


Part Name and 
Number 


— 


Tnspecting 


ae or TE ar or 


Burs on daphragm support 
surface, 


Spacer (20) Large inside diameter, 
Bore, 
Seratches on bore, 


Major diameter, 


Nicks and seratches on 
seating charafer, 


Nicks and scratehecs on 
conlcal seating syrfaces. 


Poppet (23) 


Land diameter. 
Bora, 


Seat {26} Major diameter. 


Shoulder «diameter, 
Scratches on shoulder, 
Inside diameter. 


Nicks and scratches on 
seating corner, 


Dedy (43) Damaged threads, 


Damaged inserts. 
Daniuged studs, 


Damaged or deteriorated 
anodic coating, 


Inside diameter. 


Smali inside diameter, 


Micks, scratches, and other 
imperfections on scaling sur- 
faee which would impair its 
seailng nection. 


Nicks and scraiches on 2, 024- 
inch diameter bore corner 
radius that contacts diaphragm 
(5}. 


30-¢ Change No, 14 - & January 1269 


ltepatring 


Replace, 


Sce figure 20-5. 
See firure 20-5, 
Replace. 

See figure 20-5. 


Revlace. 
Replace. 


See figure 70-5, 
Sec Figure 20-5. 
See figure 20-5. 
See figure 20-5. 
Replace, 

See firure 20~6, 


Replace, 


Refer to R- 3896-3. Volume T, for theoad 
ropair. 

Replece inserts. 

Replace stucis. 


Replace anodic coating or ividite as 
outlined in R-3AGG-¢, Volume I. 


See figure 20-5, 


See figure 20-5, 
Replace and assign body ta oyerhaul, 


Replace, 


R-~9896-9 
Volume I 


Section XX 


— aren 


Maximum 


eed 


Part Name and Minimum 


Inctox Number =f Dimension (Inches Except As Noted) a3 
Cover (6) Major diameter 0, 964 0. 382 
Shank diametar 0.118 0, 120 
Cay (7) Small inside diameter 6, 6100 0.6105 
Bolt (9) Shaak dimension 0. 146 GO. 148 
Guide diameter 6. 943 0. 345 
Slide (10) Inside diameter 0. 3510 0.3515 
Bere for holt (10) fh. 351 0, 353 
Major diameter 9, BOGS 0, 5040 
Spring {11) Compressed to 0, 560 inch 6. 6 ib &. 2 Ib 
Compressed to 1,000 inch 2.2 lb 2.6 Ib 
Guide (12) Inside diameter 0. 5050 0.5055 
Spring (15) Corapressed to 1,548 inches 53.6 lb 55.6 ib 
Compressed to 1.941 inches 79.0 ib 31.0 ib 
Washer (18) Inside diameter 0, 1857 0. 5882 
Major diameter 0. 488 0. 489 
Boit (19) Shank diameter 0, 184 0, 185 
Shoulder diameter 0, 1895 ft. 1900 
S:7cer (20) Large inside diameter 1, 1350 1.1355 
Bore 8, 500 %. 501 
Major diameter 1.305 1. 307 
Poppet (23) Land dlameter 0, 495 0.497 
Bore 0. £802 0, 1905 
Seat (28) Major diameter 1.305 1. 407 
Shoulder diameter 1, 1443 1. 1348 
Inside diameter 0. 500 0, 601 
Body (33) Inside cdlaniater 1.312 1, 348 
Smiaj) instde diameter G. 749 0,754 


I EE SS ES EE Sl EL 


Dimensional Limits for ignition Monitor Valve 


Figure 20-5. 


Change No. 14 = 8 January 1968 
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Section XX 
Paragraphs 20-9 to 20-10 


20-9. ASSEMBLING, 


20-10. Assembly of the ignition monttor valve 
must be performed with care, to preyent damage 
to scaling and sealing yurlases, The diaphragm 
{5} should not be ramoved Irom its protective 
packaging until required, to avoid scratching 
and damage, All parts must meet cleaning re~- 
quirements as vutlired in paragraph 20-5. The 
lubricant used in this procedure is lubricant 
grease HBOQ140-012 (Rocketdyne), unless other- 
wise noted. Specified lubrication procedures 
(methuds) are outlined In H-3896~3, Volume 1, 
See gure 20-3 for parts ancl index number's. 


NOTES 


Through cycling and use, the poppet 
(23), seat (26), and spacer (20) have 
become semi-matched parts. These 
parts must not be intermixed with 
those from another valve or unneces- 
sary leakage problems may be 
encountered ifter reassembly. 


a. Lubricate (Method J} packings (36, 28) 
ae) install them with retainers (29, 27) on seat 
28}, 


b, Lubrleate (Method J) O-rings (25) and 
ingtall one on each end of poppet (23). 


c. Lubricate (Method J) packitis (22) and 
install them with retainers (21) in grooves on 
spacer (26). 


ad. Install poppet (23) into spacer (20) and 
install seat {26} on poppet. tsiall seals (24), 
placing one in seat bore and one in spacer bore, 
and press inte position uver O-ring (715) on 
poppet, 


a. Press poppet, seat, and spacer assembly 
{20 through 30) Into body (33) until dbottared. 


f, Install bolt (19) through poppet (23) and 
secure with washer (18) and nut (17). Torque 
nut (17) to 18-20 tn-Jb above torque required 
to overcome locking feature of mit. 


g. Check bolt (18) and poppet (23) nssembly 
for freedom of movement within bore. Bolt and 
poppet must move without excessive drag or 
binding. 
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R-FH965-9 
Volume {1 


h. Lubricate spherical tip of bolt (19) with 
centerpoint lube No, 3 (Chicago Mfg and Distrib- 
uling Co) or extreme-pressure lube No, 3 
{vans Products Co}, 


i. (atali dolt (9) through slide (10), spring 
(11), and guide (12); then press pln (18) through 
bolt (9) until centered. 


j. Screw rod (8} into belt (9} until bottomed, 


k. Install guide assembly (8 through 13) tate 
cap (7) and lubricate (Methad A) cap thraads 
with centerpoint ''be No. 3 (Chicago Mir and 
Distributing Co) ov extreme-pressure lube No, 3 
(Eyane Products Co). Apply a thin lm of lubrt- 
cant to end of cap that faces body, 


1, Measure and record (for use in paragraph 
20-15, iidled Actuation Pressure-Test) the com- 
bined stack heigut of 6 shtme (14) and install 
them on guide (12), Ingtall spring (15} and guide 
(18) on guide (12), 


m. InstaH cap assembly (7 through 16) inio 
hody (33). Torque cap (7) o 50-60 ft-Ib. 


mA, Measure and record thickness of dla- 
phragm (6), Minimum aliowable thickness is 
0.0070 inch, 


CAUTION 


Laminations of diaphragm must 
not be separated. 


rm. Install cover {6} intn bolt (19). Lubricate 
Q4ethod J} packing (4) and install in groove in 
face of cap (3, 3A), then place diaphragm (5) 
on ecap. Dlaphraga: convolution must face inta 
hody (33), 


o. On valve 555700, position body (33) with 
INLET and RETURN ports facing up and position 
eap (3} with CONTIOL part facing same 
direction. 


p. Aline holes af hody (33), diaphragm (5), 
gad cap (3, 3A) and secure with washer (2) ana 
bolts (1). Torque bolts (1} to 50-6) tn-lb above 
torque required to turn through locking device, 
using crosa-torque method iad in increments of 
one-third otal torque until all belts are torqued, 
Safetywire bolts, 


q. Instal] protective closures, Refer to 
paragraph 20-2, 


R-~dB96~3 Section XX 
Yolume I Paragraphs 20-11 to 20-12 


20-11. TESTING, 


40-22. This procedure outlines requirements 
for complete testing of the ignition monitor 
valve, using Components Test Cuonsoie G3141 
and Coniponents Adapter Set G2143, The Pneu- 
matic Fluw Tester G3104 and leak-test compound 
(MIL L- 25867} are. used for pneumatic leak- 
testing. Any deviations, ingluding the use of 
other test equipment, must be equivalent to the 
teat requirements, safety slandards, and equip- 
rant Bpecified in this procedure, Prior to 
starting the test, instali test plates un ignition 
nianitor yalve as outlined in figure 20-6, Index 
letiers are assigned to the ignition monitor valye 
ports far eae of identification in illustrations, 
Set up components test console electrical patch- 
panel (figure 20-7) and prepare console for use 
(Hgure 20-8), See gure 20-0 for ignitton 
monitor valve test port idantlHcation and a 
cutaway wew, Refer to paragraphs 20-13 
through 29-16 for ignition monitor valve test 

| procedure and 3ee figures 20-11 through 20-15 
dor tesl setups and adjuetraent, 
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Volume If 
Tndex —3 ad = manta een are ot 
Letter Valve Port Test Plate pee Port Connection 
B INLET T=FOSL1TS- 296 ANB15-8C 
Cc OUYLET T-5031175-319 AN815-8C 
D RSTURN T5031 175-307 AN815-19C 
E CONTROL PRESS 'P~5084 173-3016) ANB15-4C 
Y--5081175-E024(6) AMS1L5-4C 
L ATMOS nF Nune ANGI5-4€ 
Mantiolaé Mating Flange T-5091) 75-104 None 


a ed 


{b} On valve 557200 


OE EF 


Figure 20-6. Preparing Ignition Monitor Valve for Testing 
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Figure 20-7. Components Test Consale Patch- Panel Requirements (Sheet 1 of 2} 
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Section XX 


Patch From 

Cord(4) J6- 
K4. 08 5C 
Ki. 5E 
3O8R=L7s9) SF (+) 
Ks. 6H 
oudQ- 176) GE (+) 
K3. Kies 
«3. vis 
K3. tF 


R+3896-3 

Volume lif 
To Patch From To 
J6- Cord(a) J6- d6- 
6c K3. iG 1%P 
91D KI. ral BS 
12M Ka. TK 19K 
10F K3. gC 11K 
12P Ka. 8G 19L 
10K K5. 09 1oP 12N 
LON 12K 
8E 19R 
15L 144, 09 YTM 1'Tit 

ig} 


fa) Use any cord length required on all pateh-curds numbered K3. 
{b) Diode patch-cord must be connected with red lead on same side as (+). 


Figure 20-7. Camponents Test Console Patch-Panel Requirements (Sheet @ of 2) 


Tone 


Control 


tnt 


rr a 


Indicutlon/Remarks 


Position 


NOTE 


The presa-to-operate switch-lighta located on the Components 
Test Console G3141 operate on and off by alternately preasing 
the fnee of the switch, Make sure switch-lights are pressed 
only ag necessary in order to ahtain the spvelfied indication. 


PRE-POWER TURN ON 
POWER DISTHIBUTION 


PRESSURE/TEMPERA- 
TURE MONITOR 
DC POWER SUPPLY 


ELECTRICAL 
CONTROL 


Figure 20-8. 


20-10 


CBL (30 AMP} 
C132 (10 AMP) 


CHANNEL SELECT 


AC INPUT 


VOLTAGE 
VERNIER 


VOLTAGE 
ARJTUST 


CURRENT LIMIT 


AC INPUT 
INDICATOR 


MILLIAMPERES 
RANGE SELECT 


YOLTS RANGE 
SELECT 


VOLTAGE 
ADJUST __ 


Change Mo. 16 - 9 July 1969 


Pulled out 
Pulted out 


Console reain power off, 


Electrical utility out- 
lets power off. 
OFF 


Nawn (aff) 
Midposition 


Fully counter+ 
clockwise 


0 


OFF 
OFF 


Fully 
DECREASE 


mr 


Preparing Components Test Console fur Use {Sheet f of 4) 


Panel 


(continued) 


OSCILLOSCOPE 


DIGITAL VOLTMETER 


TEST CELL ELECT, 


OUTLETS 


TEST CLLL ALECT, 


OUTLETS 


ee ee 


PRE-POWER TURN ON 


R-3896-3 
Volume EE 


a ee 


Control 


INTENSITY 

115 V/230 V 

100 KC STD INT/EXT 
POWER 

Connector 1701 
Cunnector 3702 


Connector J7G3 


Connector JT04 


Connector J705 


CAUTION 


ee 


Position 


POWER OFF 
L15V 

INT 

Dawn (off) 
Capped 
Capped 


Resistor plug 
3088-9 


Capped 


Cable DB52750-1 
or -2 


Se. tion XX 


Indication/Remarks 


a 


At rear of unit. 


At venr of unit, 


Temprrature 
Indicator lead. 


For valve manifold 
control, 


Cheek that facility pneuniatle anc hydraulle supplies to console are 


off. 


POWER TURN ON 


POWER DISTRIBUTION 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


-———— —- 


CBI (30 AMP) 
CB? (10 AMP) 


AC INPUT 
CURRENT LIMIT 
POWER 


YOLTS-RANGE 
SELECT 


MILLIAMPERES- 
RANGE SELECT 
TEST SELECT 1 
TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 


Pushed in 


Pushed bit 


Up 


3 


D (0-30) 


A (0-500) 
x2 


{a) Tf indication is not as specified, press a applicable switch- ~ligght. 


Figure 20-3, Preparing Components Tost Conaole for Use be (Sheet 2 2 of f 4) 


Console main power Gh. 


Electrical utility out- 
Jats power on, 


None. 


POWER Hight ON. 
AC INPUT light on.{a) If 


None. 


None. 


Light 1 off. ‘a) 
Light 2 oft, 
Light 3 off. 
Light 4 otf. ‘) 


Change No, 20 - 19 May LO7E 20-1} 


Section XX 


wr: 


Panel 


POWER TURN ON 
(continued) 


BE HYDRAULIC CONTROL 


FLOW-MONITOR-TEST 


— ee ee ie 


DIGITAL VOLITMETER 


_————_- — —-- 


R~3896-3 
Volume II 


Control 


TEST SELECT 3 
TEST SELECT 6 
TEST SELECT 7 
TEST SELECT 8 
VOLTAGE ADJUST 
HYDRAULIC 


SYSTEM BYPASS 


HYDRAULIC 
SYSTEM SUPPLY 


TEST CELL 
SUPPLY "A‘ 


TEST CELL 
SUPPLY "B" 


FLOW MONITOR 
SHUTOFF 


LOW FLOW BYPASS 


114: ¥/290 ¥ 
100 KC STD INT/EXT 


STORE/DISPLAY 
DURING COUNT 


MANGE 
FUNCTION 
ATTENUATION 


Position 


INCREASE 


J15¥ 
INT 


STORE 


100¥ 
FREQ 
Midposition 


§ la) If indication ig hot as specified, press applicable gwitch-light. 


Figure 20-6. Preparing Components Test Console for Use (Sheet 3 of 4) 
Change No, 20 - 19 May 1971 


26-12 


Indicatlan/Re marks 


Light 5 off. Manifotd 
valve solenoid control. (a) 


Light 6 off. Manifold 
vaive solenoid control.) 


Light 7 off. Hydraulic 
flaw monitor control. 


Light 8 off, Fpsumerle 
flow manitoy contrat, {a} 


YOLTS meter Lndlicates 
24 20.4 volis. 


open !a) 
CLOSE, {a} 
vent, {) 
VENT, (a) 
CLOSE: (0) 
CLOSE, ) 

At rear of unit. 


At rear of unit, 


At rear of unit, 


Readjustment may be 
necessary during test 
to obtain consistent 
readings. Refer to 
digital voltmeter 
manual. 


R-3A96-3 Section XX 


Volume TI 
a Panel Control Position Indieation/Roma rks 
FLOW-MONITOR-TEST 
{eontinued) 
SAMPLE PERIOD 1 SEC 180 PER 
POWER ON 
NOTE 


On ELECTRICAL CONTROL panel, TEST SELECT 7 switch-lght 
{3 for hydraulic Now and TEST SELGCT 8 is for pneumatic flow, 
Both switch-lights must not be on at the same lima. 


e Digital voltmeter must warm up at least 30 minutes. 


PNEUMATIC PREPARATION 


Re Bari 


4. Make sure console is in the following condition: 
(1) Vent valyes close’, 
(2) Shutoff valves closed. 
(3) Utility valves closed. 
{4) Regulators closed. 
{5) Utility and test cell outlets capped. 


b. Supply facility gaseous nitrogen to console. PNEU SOURCE CONTHOL panel SOURCE PRESS 
gage indicates supply pressure. 


c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 


d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFT vaivo. SYSTEM 
SUPPLY panel SYS SUPPLY PRESS gage indicates supply pressure. 


WARNING 


SYSTEM PRESSURIZED lights (lucated on congole and in test cell) 
vome on to indicate pressure downstream of console regulators and 
into test cell. Safety precautions specified in R-3806-3, Volume 
I, must be followed when working with pressurized systems. 


pS PP yp tA hg 


rr ce re eh se 


Figure 20-8, “Preparing Components Test Console for Use (Shect 4 of 4) 


Change No. 14 - 3 January 1969 20-13 


Section XX R-3806+3 
Paragraph 20-13 Volume il 


CONTROL PRESS POR {F:} 


(GJ car - 


PACIONG AND HETAINER 


PICAL. 
a RECIRCULATING 
PASSAGE = 
; -* OUTLET 
To PACKING AND SEA‘. PORT (C} 


DLA PHRAC M — 


BOLT 


Fi 
petit 


Ass ; 
PORT (EF) tt 


ON VALYS 555709 ATMOS PPE 
Lion vauve: tbs PORT ( } 


Gy OW VALVE: S57400 BibT PORT (it 


i: BODY ne RETUHN PORT (D) 


OUTLET | 
PORT tC) ~ 


543 700-€-2 


a TS | 


Figure 20-9. Ignition Monitor Vaiye--Cutaway View 


Paragraph 20-13 and figure 20-10 deleted. 


All data on pages 20-15 and 20-16 deleted. 


20-14 Change No. 21 = 12 November 1971 


R-3996-3 


Section XX 


Voiume U 


Procedure 


(2) Slowly adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 
2, 590 450 psi. 


j. Measure leakage from ATMOS REF port 
(L) at UTILITY OUTLET 2A. 


k. Un HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR uatil 
REG SUPPLY PRESS gage tadicates 500 +10 
psi, 


1, Repeat Step j. 


m. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce presqure to INLET port (B) as 
follows: 


(1} Close SHUTOFPF valve and cpen VENT 
valve. 


(2) Adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates zero. 


{3} Clase VENT valve. 


n. T[Xseonnect line From INLET port (8) 
aud eonnert it to CONTROL port (&). 


© Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to CONTROL port [(E) 
as follows: 


(2) Open SHUTOFF valve. 


(2} Slowly adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 
2, 160 +40 psi. 


p. Malntain pressure at CONTROL port {E) 
aml) check tor diaphragm fallure as indicated 
by pressure venting from ATMOS REF port {L) 
at UTILITY OUTLET 2A. 


qy. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1,800 +40 
psi. 


r. Maintaln pressure at CONTROL port (E) 
and check for leakage between Waphragm cap 


and body with leak-test compound (MIL- L-26567), 


Resul! 


INLET port (B) pressurized. 


Maximum allowable leakage is one scim. 


INLET port (B) pressure reduced. 


Same result as step j, 


INLET port {B) depressurized. 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 


None. 


None. 


None. 


CONTAOL port (E) pressurized, 


No evidence of diaphragm faiture is allowable. 


CONTROL port (£) pressure reduced. 


No leakage is allowable, 


Change No, 17 - 24 September 1069 20-154 


. 


Sectlun XX R- 3896-3 


Pavagraph 20-13A Volume If 
Procedure. Result 
5. Repeat step p. Same result as step p. 


t. Using HiGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to CONTROL port (E) 


as follows: 
(1) Close SHUTOFY vatve and open VENT CONTROL port (EB) depressurized. 
valve. 
(2) Adjust PRESSURE REGULATOR until HIGH PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS guge indicates zero. depressurized, 
{8} Close VENT valve. Nene. 
uw. Close UTILITY NO. 2 valve A and cap None. 


UTILITY OUTLET 2A. 
WARNING 


The followtag procedure uses cleaning compound, which ts 
volatile, Use ina well-venttlated area since the vapors 
displuce tht oxygen jn tha at, rosulding in suffocation, 


uA. Remove alt leak-test compound from foints None, 
and fittings with a clean, dry cloth, or by flushing 
inaccessible areas with cloaning compeund 


(MIL-C-81302}, 

v. Remove Jgnition monitor valve from test None. 
Betup. 

w. léignitton monitor valve testing is None, 


terminated, secure equipment as outlined in 
paragraph 20-19, 

x. Install protective elasures, Refer to 
paragraph 20-2. 


20-13A, PROOP-PRESSURE TEST FOR VALVE 567200. This test ie performed if the body (33, 
figure 20-3), cap (84), or cap (7) has boen replaced ov if any valve parts have hoon exposed ty 
circumstanees which could stracturally and/or finctlanally affect the valye. This test does not 
have to be perfarined as part of a roullne recycle toast of the valve, 


a, Prepare Components Test Console G14i None, 
and eniton monitor yalve for use as outlined 
in patagraph 20-11. 


b, See figure 20-16 for partial test setup None. 
of valve 557200 and connect other lines to 
ignition monilor valve as spectfled in test 
pracedura, 


WARNING 


Personnel are not allowed in the test cell when the valve is 
pressurized unless otherwise specified, Visual examination 
of the valve while if is pressurized must be made through the 
test cell window, 


20-165 Change No, 20 - 18 May 1971 


R- 3896-3 


Section XX 


Volume 1] 


Procedure 


c. Connect line froin PNEU RIGH PRESS 
(FUEL COMPATIBLE) outlet to INLET port 
(B). Close band valve at PNEU LOW PRESS 
MON “'A" INLET. 


d. Qpen UTILITY NO. 2 valve A and remove 
vap from UTILITY OUTLET 24, 


e. Using LEIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to INLET port (8) as 
falluws- 


(21) Close VENT valve and open SHUTOFF 
vilye. 


(2) Slowly adjust PRESSURE REGULATOR 
unti! REG SUPPLY PRESS gage miieates 
4,200 450 pal. 


f, Mina pressure at INLET pork (BR) for 
2 Minutes minucum, 


g. On HIGH PRESS FUEL COMPATIBLE 
panel, clase SHUTOPRS valve and open ¥YENT 
valve, 


h. On JNGH PRESS FUEL COMPATIBLE 
panel, «loge VENT valve and slowly apen 
SHUTOFF yalve. 


1. Repvat steps f through h 4 times (total 
of $ cycles), 


j. Using HIGH PRESS FUEL COMPATIBLE 
pancl, reduce pressure tou INLET port (B) ag 
follows: 


(1) Close SHUTOFPEF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zore. 


(3} Close VENT valve. 


k. Inspect ignition monitor valve for cyidence 
of fallure or permanent get. 
1, Using HIGH PRESS FUEL COMPATIBLE 


panel, apply pressure to INLET port (3B) as 
follows: 


(1) Onen SHUTOFF valve. 


Result 


Nune. 


ATMOS REF port (L) vented. 


None, 


INLET port (B) pressurized. 


INLET port (B) reniains pressurized. 


INLET port (B} depressurized. 


INLET port (B) pressurized, 


Same results as steps £ through h. 


INLET port (B) depressurized. 


HIGH PRESS FUEL COMPATIBLE panel depres- 
syrived. 


None. 


No evidence of failure or permanent set is 
allewable. 


None, 


Change Na. 17 - 24 September 1969 20. £6C 


Section XX 


R-3898-3 


Volume II 


Pracadure 


(2} Slowly adjust PRESSURE REGULATOR 
until REG SUE*PLY PRESS gage indicates 
1,500 +34 psi. 


ti. Measure teakage from ATMOS KEF port 
{Z.} at UTILITY OUTLET 2A. 


n. Using RBIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure lo INLET port (B) as 
follows: 


(1) Close SHUTOFF valve and open VENT 
valva. 


{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, 


(3) Close VENT valve. 


o. Qpen hand valve at PNEU LOW PRESS 
MON "A" INLET. 


p. Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to INLET port (A) as 
fallow#: 


(1) Open SHUTOFF valve. 


(2) Slowly adjust PRESSURE REGULATOR 
until PRESSURE MONITOR A" gage indicates 
80 45 psi. 


q. Measure leakage from ATMOS REF port 
{L) at UTILITY OUTLET 24. 


r. Using HIGH PRESS FUEL COMPA‘TIB LE 
panel, reduce pressure lo INLET port (B) as 
fotlows; 


(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage ind/cates vero, 


(3) Close VENT valve. 


sg. Close hand valve at PNEU LOW PRESS 
MON "A" IWLET. 


t. Connect line from PNEU MED PRESS 
(FUEL COMPATIBLE) outlet to CONTROL, 
port (E). 


20- 18D Change No. 17 - 24 Septamber 1989 


Result 


INLET port (3) pressurized. 


Maximum allowable teakage is 3 scim. 


INLET port (B) deprensurized. 


HIGH PRESS FUEL COMPATIBLE panel 
depress urized. 


None. 


None, 


None. 


INLET pert (B) pressurized, 


Maxiiriuin allowable leakage ls 2 scint. 


INLET port (B) depressurizerl. 


HIGH PRESS FULL COMPATIBLE panel 
depressurized. 
None. 


None. 


None. 


R-3a98-3 


Volume ff 


Provedure 


u. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to CONTROL part (E) 
as follows: 


{1} Close VENT valve and open SHUTOFF 
yalve, 


{2) Slowly adjust PRESSURE REGULATOR 
uutht REG SUPPLY PRESS gage indicates 30 +5 
psi. 


¥. Using HIGK PRESS FUEL COMPATIBLE 
panel, apply pressure to INLET port {B) as 
follows: 


(1) Open SHUTOFF vatve, 


(2) Slowly adjust PRESSIRE REGULATOR 
until REG SUPPLY PRESS gag? indicates 
1, 800 +30 psi. 


w, Measure leakage from ATMOS REF pore 
(L) at UTUATY OUTLET 2A. 


x. Using BIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to INLET port (B) as 
follows: 


(1) Close SHUTOFF valve and apen YENT 
valve, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


{3} Close VENT valve. 


y. Open hand valve at PNEU LOW PRESS 
MON “A" INLET. 


«, Using HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to INLET port (B) as 
folloya: 


(1) Open SHUTOFF valve. 
(2} Slowly adjust PRESSURE REGULATOR 
rape hie aa MONITOR "'A” gage indicatea 
0 +5 psi. 


da, Measure leakage from ATMOS REF part 
(L) at UTILITY OUTLET 2A. 


Result 


None. 


CONTROL port (£) pressurized, 


Nona. 


INLET port (B) pressurlzed. 


Maximum allowable ieakage is 3 selin. 


INLET pert (B) depressurized, 

BIGH PRESS FUEL COMPATIBLE panel 
gepressurized, 

None, 


None, 


None. 


INLET port {B) pressurized. 


Maximum aliowable leakage 1s 2 aeiro. 


Change No. 17 - 34 September 1969 


Sectian XX 


20- 165 


Section AX R- 3896-3 
Volume IT 


Procedure 


ab. Using RIGH PRESS FURL COMPATIBLE 
panel, reduce pressure is INLET port (B) as 
follows: 


{f) Close SHUTOFF valve and oven VENT 
valye, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


{3} Close VENT valve. 


ac. Close hand valve at PNEU LOW PRESS 
MON "A" INLET. 


ad, Using MED PRESS FUEL COMPATIBLE 
panel, reduce pressure to CONTROL port (E1 
as follows: 


(1) Close SHUTOFF valve and onen VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero. 


{4} Close VENT valve. 


ae. Diseonnect lines fron: {NLET port (B) 
and CONTROL port (£). 


af. Cannect line from PNEU HIGH PRESS 
ae COMPATIBLE) ontlet tao CONTROL port 
E). 


ag. Using HIGH PRESS FUEL COMPATIBIUE 
panel, apply pressure to CONTROL port (E) as 
folluws: 


(1) Close VENT valve and open SHUTOFF 
valve. 


(2) Slowly adjust PRESSURE REGULATOR 
until REG SUPPLY PRESS gage indicates 
2, 160 +40 psi. 


ah, Maintain pressure at CONTHOL nort (B) 
for 2 niinutee minimum, 


oi. On BIGH PRESS FURT, COMPATIBLE 


panel, close SHUTOFY yvatve and open VENT 
valye, 


20-I6F Change No. LT - 24 September 1969 


Result 


INLET port (B) depressurized. 

HIGH PRESS FUEL COMPATIBLE panel 
depressurized. 

None, 


Nono. 


CONTROL port (E) depressurized. 

MED PRESS FUBL COMPATIBLE panel 
‘lepressurized, 

Nota, 


None, 


None. 


None. 


CONTROL port (E) pressurized, 


CGNTROL port {E) remains pressurized. 


CONTHOL port (E) depressurized. 


Section XX 
Paragraph 20-14 


Procedure 


R-3866: 7 
Volume It 


Result 


20-14, SEATING-CYCLE-TEST. Thia teat is required only if spacer (20), poppet (24), and seat 


(26) are replaced. 


a. Connect ignition monitor valve to conscle 


(figure 20-11). 


b, Using HYDRAULIC CONTROL panel, 
perform the following: 


f1} Close HIGH PRESS SHUTOFF and 
MED PRESS SHUTOFF valves. 


{2} Press TEST CELL SUPPLY "A" 
switch-light. 


{3} Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(5) Press LOW FLOW BYPASS awitch- 
light, 


ct. Using MED PRESS FURL COMPATIBLE 
panel, apply pressure to accunuliter as fol 
lows: 


{1} Close VENT and SBUTOFF valves. 


(2) Adjust PRESSURE REGULATOR untll 
REG SUPPLY PRESS gage indicates 500 +25 


psi. 
(3) Slowly opon SHUTOFF valve 
(4) Close SHUTOFF yalve. 


d, On HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL as follows: 


(1) Close VENT and SHUTOFF valves. 


{2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1, 800 +40 
ps, 


e. Slowly apply facility hydravlle supply 
pressure untll HYDRAULIC CONTROL panel 
SUPPLY PRESSURE gage Indicates 2, 000 +100 
psi. 


Change No. 21 «= 12 November 1971 


None, 


Nane, 


SUPPLY light on and VENT Hght off, 


CLOSE Elght on and OPEN iight off. 


OPEN light on and CLOSE light off. 


OVEN light on and CLOSE light off. 


None, 

MED PRESS FUEL COMPATIBLE pane} 
pressurized. 

Accumulator precharged to 800 +25 prig. 


None, 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized. 


SUPPLY PRESSURE gage must indicate 2,000 
2100 psig. 


20-17/20-16 


R-3896-3 


Sectlan XX 


Yolume IT 


Procedure 


f, On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF yaive unti! AYD 
HIGH PRESS MONITOR panel PRESSURE 
MONITOR "A" gage indicates 1, 600 +15 psi; 
then close HIGH PRESS SHUTOFF valve. 


pg. On HYDHADLIC CONTROL panel, press 
TEST CELL SUPPLY "A" switeh-Hght, 


h, On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light. 


1. On UTILITY NO, 2 panel, open valves A 
and D. 


j. On HIGH PRESS FUEL COMPATIBLE 
panél, sluwly open SHUTOFF valve. 


k. On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switeh-light. 


1, On UTILITY NO. 2 panel, close valve B 
approximately 1/2 turn. 


m. On ELECTRICAL CONTROL panel, press 
TEST SELECT § switeh-light and, uming a stop 
watch, tine pressure rise (from 0- 1,800 +40 
psig) on PRESSURE MONITOR "B" gage. 

u. Repeat step m and, on UTILITY NO, 2 
panel, adjust valve B to establish a pressure 
rise of 1,200 +50 psig per second f1, 800 psig 
per 1.5 seconds). Leave TEST SELECT 5 
switch-light with Heht 5 off. 


Oo. On HYDRAULIC CONTROL panel, preaa 
TEST CELL SUPPLY “A” switeli-light, 


p. On ELECTRICAL CONTROL panel, prese 
TEST SELECT 6 switeh-lteht. 


. On HYDRAULIC CONTROL panel, proses 
TEST CELL SUPPLY "A" switch: light. 


r, On ELECTRICAL CONTROL panel, press 
TEST SELECT & switch-light 3 seconds after 
performing step q. 


s. Repeat steps a through r 50 tlmes. 


t. Using HIGH PRESS FUEL COMPATIBLE 
panel, reduce pressure to manifold valve as 
follows: 

(1) Close SEUTOFF yalve and open VENT 
valve. 


Result, 
PRESSURE MONITOR "A" gage must indicate 


1,500 215 psig. INLET port (HB) and accumu- 
lator pressurized, 


VENT light on and SUPPLY ‘ight off. 

Light 8 on and manifold valve solenoid (P1) 
energized, 

None, 

HYP MED PRESS MONITOR pane) PRESSURE 
MONITOR "B" gaite indicates 1,800 240 psi, 


Light 5 off, sotenold (Pt) deenergized, and 
PRESSURE MONITOR "'B" gage Indicates zero. 


None, 


Light 5 on and PRESSURE MONITOR "B" gage 
indicates presaure rise, 


Light 5 alternately on and off. PRESSURE 
MONITOR “H" gage must indicate 1,200 +50 
psig pressure rlse per second. 


SUPPLY light on, VENT Light off, and INLET 
porl (B} pressurized, 


Light §on, CONTROL port (E) pressurlyed, 
and ignition monitor valve actuates, 


VENT light on, SUPPLY light off, and INLET 
port (73) depressurized. 


Light § off and ignition monitor valve deactuates, 


Sume resulta as steps o through r, 


Manifold valve depressurizcd. 


Change No. 18 - 21 April 1970 20-13 


Section XX 


R-3896-3 


Yolume 0 


Procedure 


(2) Adjust PRESSURE REGULATOR until 
" REG SUPPLY PRESS gage indicates zero. 


{3) Close VENT valve, 


u. On HYDRAULIC CONTROL panel open 
HiGH PRESS SHUTOFF valve, 


y. On HYD HIGH PRESS MONITOR panel, 
open PRESSURE MONITOR "'A’' shutoff valve. 
Close shutoff valve after pressure decay. 


w. Reduce facitity hydraulic supply pres- 
sure to zero. 


x, Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Press TEST CELL SUPPLY “A” 
switch -iight. 


(2} Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(3} Press HYDRAULIC SYSTEM BYPASS 
switeh-light, 


y. On UPILITY NO, 2 panel, close valves 
A and B, 


z On MED PRESS FUEJ COMPATIBLE 
pancl, decrease pressure at accumulator as 
follows: 

{t) Open ¥ENT valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gaye indicates zera, 


(3) Close VENT valve. 


aa. Remove ignition monitor valve fram 
test setup. 


ab. If igniticn monitor valve testing is 
terminated, sacure equipment as outlined in 
paragraph 20-19. 


ac. Install protectlye closures. Refer to 
paragraph 20-2. 


20-20 Change No. 20 - 19 May 1971 


Result, 


HIGH PRESS FUEL COMPATIBLE panel ce- 
pressurized, 


None. 


HYDRAULIC CONTROL panel dapressurized. 


PRESSURE MONITOR "A" gagn decreases ta 
zero. 


SUPPLY PRESSURE gage niust indicate zero, 


SUPPLY light off and VENT Light on. 


+ &N light off and CLOSE Lleht on, 


CLOSE light off and OPEN light on. 


None, 


Acecumulalor pressuse decreases to zero, 


MED PRESS FUEL COMPATIBLE panel de- 
pressurized, 


None. 


None. 


None, 


R-3896-3 Section XX 
Volulie II Paragraph 20-15 


. fi 
TEST CELL VALVE MANIFOLD SOLENOIDS ; 63141 
i 
« PNEU/ 
‘ I » ita 
. a > UNRUTY 
, = wom 
= en PNEU 15H PREGS | g Unity 
TT EaT CELICEUEL {PUEL COMPATID LE } i OUTLETS 


2 COMPATIBLE VRUT 
| 


OPEN 


_om. 


i 
i UTILATY NO. 2 
Ieee mig 


a fa 


RYD MED PRESS 
MON “Ho aNLet H 


HYDRAULIC 
OUTLET "A" 


4 
EE ON LS OLE SOREL CY no U 
HYD FLOW Trond 
LEGEND ; 
VALVE PORTA Ce} mamroun vauve 7#-0021593 i 
abet fa) vezomersn T.ocasps-1 0 MYDRAUJIC UTIT2 
© outer wae | 
D RETIN 4 OUTLET "C 
& COMTROr, {3} ACCUMULATOR CURT OLAPERAM 
L Mat REP omer 
ACCUMULATOR 19-9028585 
JU PLvecep S-2 (ERECHARGE TO YO PHU y 


MON “A" INLET i 
AYDRAULIC aYeTEM : t 


Cl) PURL- COMPATIBLE SYSTEM 
557700-4-2A 


a 2: fA pg A ca 


Figure 20-11. Ienitton Monitor Valve Seating~Cycle=Test Setup 


Procedure Result 
20-15. ACTUATION-PRESSURS-TEST, 
a. Conneet ignition monitor valve to console None, 


(figure 20-12). 


b. On HYDRAULIC CONTROL panel. per~ 
form ihe following: 


{1) Clase HIGH PRESS SHUTOFF and None, 
MED PRESS SHUTCYFE valves. 


(2) Press TEST CELL SUPPLY "A" SUPPLY light on and VENT light off. 
switch-Jight. 


{4} Press HYDRAULIC SYSTE!! BYPASS CLOSE light on and OPEN light oti. 
switch -LLght, 


{4} Press HYDRAULIC SYSTEM SUPPLY OPEN light on and CLOSE light off, 
switch -light. 
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Yolume If 


Procedure 


{5} Press LOW FLOW DYPASS switch- 
light. 


ec, On MED PRESS FUEL COMPATIBLE 
panel, apply pressure to accumulator as fol- 
lows: 


{1} Clase VENT and SHUTOFF valyes. 


(2) Adiust PRESSURE REGULATOR until 
REG SUPFLY PRESS gage indleales 500 +25 
psi. 


(3) Slowly open SHUTOFF valve, 
(4) Close SHUTOFF valve. 


d. On HiGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CONTROL 
panel as follows: 


{1) Close VENT and SHUTOFF vaives. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates |, 800 +40 
psi. 


e, Slowly apply facility hydraulic supply 
* pressure until HYDRAULIC CONTROL panel 
SUPPLY FRESSURE gage Indicates 2, 000 +100 


psi. 


fi. On HYDRAULIC CONTROL panei, slow)y 
open HIGH PRESS SHUTOFF yalve unt)l HYD 
HIGH PRESS MONITOR parel PRESSURE MONI- 
TOR "A" gare indicates 1,500+15 pst. Close 
GH PRESS SHUTOFF valve. 


g. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY “A" swiich-light. 


fi. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE HEGULATOR urtil 
REG SUPPLY PRESS gage indicates zero. 


i. Ou UTILITY Ko. 2 panel, open valves 4 
and B. 


j}. On ELEC’PRICAL CONTROL panel, press 
TOST SELECT & switech-Lght. 


k. On HIGH PRESS FUEL COMPATIBLE 
panel, open SHUTOFF vaive and adjust PRES- 
SURE REGULAR uatil LOW PRESS MONI- 
TOR FUEL COMPATIBLE panel PRESSURE 
MONITOR “Fs” gape indleutes 50 +95 psi, 
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Resuit 


OPEN light on and CLOSE Itght off. 


None. 

MED PRESS FUEL COMPATIBLE panel pres- 
surized, 

Accumulntor precharged to 600 +25 psig. 


None. 


None. 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurizect. 


SUPPLY PRESSURE gage must indicate 2, 900 
£106 psig. 


PRESSURE MONITOR "A" gage must indicate 
1,500 416 psig, INLET port (B) «il accumu- 
lator pressurized. 


VENT light on and SUPPLY Heht off. 
port {B) depressurized. 


INLET 


HIGH PRESS FUFL COMPATIBLE panel de- 
Pressurized. 


None. 

Light $ on ..nck maniald valve solenoid (P1) 
enorgized, 

PRESSURE MONITOR "A" ancl PRESSURE 


MONITOR “B" gnges indicate 5045 psi. CON- 
TROL port {B) pressurized, 
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Section XX 
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Procedure 


1, On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switel-Liptit. 


m, On UTILITY NO. 2 panel, close valye B 
approximately 1/4 turn. 


n, On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 switch.-light and, using a stop 
wateh, ime pressure rise on PRESSURE 
MONITOR "A" gape, 


o. Repeat step n and, on UTILIFY NO, 2 
panel, adjust valve B to establish a prossure 
sise of 41 psi per second. Leave TEST 
SELECT 5 switch-Nght with light 5 off. 


yp, On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A™ switch-Hyht. 


g, On ELECTRICAL CONTROL pinel, press 
TEST SELECT 5 switeh-light and record valve~ 
actuation pressure, 


yr. Repeat steps p and qa minimum of 5 
times io obtain cansistent actuatlon-pressure 
reading. 


s. ff valve fails fo actuate al 20 10.5 psig, 
perform steps ¢ through aa, If valve actuates 
at 2040.5 psig, perform steps u through y and 
steps ab through ad. 


t. Compute shim stack required to give an 
actuation pressure af 20 40. 5 psig by inserting 
actuation pressure value vbtained jn step r and 
shim stack helgat recorded In paragraph 20-10 
into the following equation: 


Required shim — Initial stack _ 
stack height ~ height 


0.025 
Example: 

Initial shim stack height: 0,372 inches 
Actuation pressure: 24, 1 psig 


Required shims: 0.372 - 

0,372 - 

0.372 ~- 6.103 
Required shim stack height = fi, 269 itch. 


Result 


Light § off and solenoid (P1)} deenerized, 
PRESSURE MONITOR "A" page indicatos zero 
and PRESSURE MONITOR "8" gage indicates 
30 45 psi, 


None. 


Light § on and PRESSURE MONITOR "A" paye 
indicates pressure rise, 


Light 5 alternately on and off and PRESSURE 
MONITOR “A” ave iadlcates specified pres- 
sure rise. 


SUPPLY light on, VENT light off, and INLET 
port (B) pressurized. 


Light § on end PRESSURE MONITOR, "A” gage 
indicates actuatlon pressure. 


Light 3 alfernately on and off and PRESSURE 
MONITOR “A” gage indicates actuatiun pres- 
sure, 


None. 


attuatlon 
pressure |. 20 
recorded 
in step r 


0.025 (24.1 - 20} 
(0, 028 x 4,1) 
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Procedure 


u, On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" switch-light, 


¥, On ELICTRICAL CONTROL panel, press 
TEST SELECT 5 switch-light § seconds after 
performing step u. 


w. On HIGH PRESS FUEL COMPATIBLE 
panel, simultaneously open VENT valve, and 
adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero. 


X, On HYDRAULIC CONTROL panel, apen 
HIGH PRESS SHUTOFF valve, 


y- On HYD HIGH PRESS MONITOR panel, 
open PRESSURE MONITOR °A‘ shutoff valve. 
Close shulofl vaive alter pressure decay. 


z. Unthread eap (7) fram body (33) and re- 
mave spring (15), Install comyated shim stack 
height, then install spring (15) and cap (7) into 
body (33). Tlarque cap to 50-60 foot-pounds, 


aa, Repeai steps d through z, omitting steps 
iand steps m through a, until required actua- 
flon pressure is oblakned, 


ab. Reduce facility hydraulic supply pres- 
Sure to Zr, 


ac. On HYDRAULIC CONTROL panel, per- 
form the Joilowing: 


{l) Press TEST CELL SUPPLY "4" 
switeh-light. 


{2) Press HYDRAULIC SYSTEM SUPPLY 
awjtech=light, 


(3) Press HYDRAULIC SYSTEM BYPAS# 
awitch-light, 


{4) Press LOW FLOW BYPASS switch- 
Neht. 


ad. On MED PRESS FUEL COMPATIBLE 
panel, decrera& presrure at accwuiiior as 
follows: 
{1} Gpen VENT valve. 


(2) Adjust PRESSURE REGULATOR unt! 
REG SUPPLY PRESS page indicates zeig. 


{3) Close VENT valve, 
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Result 


VENT light on and SUPPLY light off. INLET 
port (B) depressurized, 


Light 5 off, ignition monitor valve deactuates, 
and PRESSURE MONITOR "A" gage imlicates 
zero. 


Manifold yalve and HIGH PRESS FUEL COM- 
PATIBLE panel depressurized, PRESSURE 
MONITOR "B" gage indicates zere. 


BYDRAGLAC CONTROL panel cdepressurized, 


PRESSURE MONITOR "A" gage decreases to 
Zero, 


None. 


Sam: resvits as staps d through z. 


SUCPLY PRESSURE gage must indicate zero. 


SUPPLY light off and VENT Mghi on, 
OPEN light off and CLOSE light on. 
CLOSE light off and OPEN light on, 


OPEN ight off and CLOSE light on. 


Accumulator pressure ceereases to zero, 


MED PRESS FUEL COMPATIBLE panel de- 
pressurized, 


None. 


R-3896-3 Section XX 


Volume 
Procedure Result 
ae. Remove ignition menttor valve from None. 
iest setup. 
af, H ignitlon monitor valve testing is None. 
terminated, secure equipment as outlined in 
paragraph 20-19, 
ag. Install proleetive closures. Refer to None. 
parazraph 20-2, 
TEST CELL VALVE MANIPOLD RILENGROB -——{[i G4; 
Fe CADLE BRS2749-1 i i 
g B PNEU/ 
nae arr 3 2 UT1UTY 
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VILITY 28 — 


reer 


st 


PRES. 


EEK “ ’ eked bapdck oe eR POLY hock LA LK 
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(FUE. COMPATIBLE} 
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° EYD FLOW 
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Figure 20-12. Ignition Monitor Valve Actuation-Pres«ure-Test Setup 
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Paragraph 20-16 


Procedure 


R-S998-3 
Volume II 


Result 


20-16. INLET SEAT AND VENT SEAT LEAK-TEAT. 


a. Remove adapter from INLET port (B}. 
{usta plug T-5051175-401 and packing. Rein- 
stall adapter cn INLET puri (B). 


b. Connect ignition miiniter vale to com- 
ponents test cansele as shown in (gure 20-13, 
Position meter 19-3028519 ao that tt can be 
monitorad through test cell window. 


¢. On HYDRAULIC CONTROL panel, per- 
form the following! 


(1} Close HIGH PRESS SHUTOFF and 
MELD PRESS valves. 


(2} Press TEST CELL SUPPLY "A" 
switch -light. 


i3) Press HYDRAULIC SYSTEM BYPASS 
switch =H. 


{4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


(5) Press LOW PLOW BYPASS switch- 
light. 


d, On HIGH PRESS FUEL COMPATIBLE 
panei, apply pressure to HYDRAULIC CON- 
TROL panel as follows: 


{lj} Ciose VENT and SHUTOTF valves. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 1, 800 +40 
psi. 


é, Slowly apply facility hydravlic supply 
pressure until HYDRAULIC CONTROL panel 
SUPPLY PRESSURE gage indicates 2, 000 
+100 psi, 


f. Gn BYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve until HYD 
HIGH PRESS MONITOH panel PRESSURE 
MONITOR "A" gave indicates 1,590 +15 pet. 
Close HIGH PREYS SHUTOFFE valve. 


zg. After 3 minutes measure and revord 


leakage from RETURN port (D) on meter 
19-9026519, 
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None. 


None, 


Nona. 

SUPPLY Ugh on and VENT ght off. 
CLOSE light on and OPEN light off, 
OPEN light on and CLOSE light off, 


OPEN light on and CLOSE light off. 


None. 
HIGH PRESS FUEL COMPATIBLE and HY- 
DRAULIC CONTROL panels pressurized, 


SUPPLY PRESSURE gage must indicate 2, 000 
+4100 psig. 


PRESSURE MONITOR "A" cage nist indicate 
1,500216 psly. INL&T port (B) pressurized. 


Muximum aliowable teakage is 10 ce per 
mimute. 
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Procedurs 


h. On ZLECTRICAL CONTROL panel, press 
TEET SELECT 5 switeh-lighi. 

i. On HIGH PRESS FUEL COMPATIBLE 
panel, slowly open SHUTOFF yalve. 


j. Repeat step g. 


k. On HYDRAULIC CONTROL panel, press 
TEST CELL SUPPLY "A" awiich-light, 


1, On ELECTRICAL CONTROL panel, press 
TEST SELECT 5 awitech-lght § seconds after 
performing stap k. 


1A. Repeat step gf. 


m, On HIGH PRESS FUEL COMPATIBLE 
panel, simultaneously open VENT valve and 
adjust PRESSURE REGULATOR until REG 
SUPPLY PRESS gage indicates zero. 


nm. On HYDRAULIC CONTRGL panel, open 
HJGH PHESS SHUTGEF valve. 


0. On BYD HIGH PRESS MONITOR panel, 
open PRESSURE MONITOR "A" shutoff valve. 
Close shutoff valve after pressure decay, 


p. Reduce facility hydraulic supply pressure 
to zero. 


. On HYDRAULIC CONTROL panel, per- 
form the following: 


(i) Press TEST CELL SUPPLY "A" 
switch~light. 


{2} Press HYDRAULIC SYSTEM SUPPLY 
switeh-light, 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4) Press LOW FLOW BYPASB switch- 
light, 


r. Remove adapter [rom INLET port (5), 
remove plug and packing, then reinstall adapter 
on INLET port (8). 


s. Remove ignition monitor val¢ 
aghip. 


t. If ignition monitor yalve teating is terml- 
nated, secure equipment as outlined in para- 
graph 20-19, 


u. Install protective closures, Refer to 
paragraph 20-2, 


rom toast 


Result 


Light 5 on and manifold valve solencid (P1} 
energized. 


CONTROL port (EB) pressurized to 2,800 140 
psig. 
Maximuin atiowable leakage ig 5 cc per minute. 


VENT light on, SUPPLY light off and INLET 
pert (&) depressurized. 


Light 5 off and ignition monilinr valve deactuates, 


Same as step g. 


Mantfold valve and ‘17H PRESS FUE), COM- 
PATIBLE panel depressucized, 


HYDRAULIC CONTROL pave! depressurized. 


PRESSURE MONITOR "A" gage decreases to 
zero, 


SUPPLY PRESSURE gage must indicate zero. 


SUPPLY light off and YENT [ight on- 
OPEN light off and CLOSE light an. 
CLOSE Nght off and OPEN light on, 
OPEN light off and CLOSE light on. 


None. 


None. 


None. 


None. 
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Paragraph 20-17 Volume II 
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Figure 20-13. Ignition Monilor Valve inlet Seat and Vent Seat Leak-Test Setup 
Procedure Result 
20-17, ORIFICE FLOW-TEST, 


a, Prepare digital yoltmetes for tlow- None, 
monitar-testa (igure 20-B), 


b. Connect ignition monitor valye lo console None. 
(figure 20-14). 


c. On HYDRAULIC CONTROL panel, perform 
the following; 


(1) Close HIGH PRESS SHUTGOFF and None, 
MED PRESS SHUTOLFF valyes. 

(2) Press FEST CELL SUPPLY "A" SUPPLY Vight on and VENT Light off, 
switch-light, 
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Procedure 


(3} Press HYDRAULIC SYSTEM BYPASS 
switeh-light, 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switeh-Light. 


(5) Press LOW FLOW BYPASS switch- 
light. 


d. On HIGH PRESS FUEL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as foliows: 


(1) Close VENT' and SHUTOFF valves, 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates 2, 800 
+40 psi. 


&. Close yalye 19-9026501 between ports A 
and B an UTILITY HYD OUTLETS panel, 


{. Slowly apply facility hydraulic supply 
pressure until HYDRAULIC CONTROL panel 
SUPPLY PRESSURE gage Indicates 2, 000 
+106 psi. 


g. On HYDRAULIC CONTROL panel, sluwly 
open HIGH PRESS SHUTOFF yalve untti HYD 
HIGH PRESSURE MONITOR "A" gage ind!eates 
1,500 +15 psi. Close HIGH PRESS SHUTCFF 
valve. 


h. Gn HYDRAULIC CONTROL panel, preas 
FLOW MONITOR SHUTOFF switch-lght. 


i, Slowly open valve 19-9026601 and adjust 
valve to establish a 1,000 psig¢ differential 
pressure between HYD MED ORESS MONITOR 
panel PRESSURE MONITOR ‘'B" gage and 
PRESSURE MONITOR "'A“ gage. 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch-light. 


k, On DIGITAL VOLTMETER panel, press 
RESET switch. Measure and record Oowrate 
from RETURN port (D}. 


1. On ELECTRICAL CONTROL panel, press 
TEST SELECT 7 switch -light. 


m. Chose valve 19-8026501 and, an HYD 
MED PRESS MONITOR panel, open PRESSURE 
MONITOR "A“ and PRESSURE MONITOR "BY 
shutolf yalyes. Close shutoff valves alter pres- 
sure deray. 


Result 


CLOSE light on and OPEN light off, 


OPEN lignt on and CLOSE Light off. 


OPEN light on and CLOSE light off. 


Nore, 


HIGH PRESS FUEL COMPATIBLE and HY- 
DRAVLIC CONTROL panels pressurized. 


None. 


SUPPLY PRESSURE gage must Indicate 2, 000 
£100 psig. 


PRESSURE MONITOR “A” gage must indicate 
1, 500 +15 psi. 


OPEN light on and CLOSE light vif, 


Light 7 on. 


DYM raust Incicate an equivalent to 0. 22 to 
0.41 gpm, 


Lignt 7 off, 


PRESSURE MONITOR "A" and PRESSURE 
MONITOR “B" t:agea decrease to zero. 


Change No. & - 31 May 1967 20-29 


Section XX R-3a8g6-3 


Volume I 
Pracedure Result: 
n. On HYDRAULIC CONTROL panel, press VENT and CLOSE Lights on and SUPPLY and 


TEST CELL SUPPLY “A and FLOW MONITOR OFEN lights off. 
SHUTOFF switch~iights. 


0. On HIGH PRESS FUEL COMPATIBLE 
panel, perform the following: 


(i) Adjust PRESSURE REGULATOR untii HIGH PRESS FUEL COMPATIBLE panel de- 
REG SUPPLY PRESS sage indicates zero. pressurized, 
(2} Open SHUTOFF and VENT valves. None, 
p. On HYDRAULIC CONTROL panel, open HYDRAVLIC CONTROL panel depressurized, 
RIGH PRESS SHUTOFF valye, 
q. On HYD BIGH PRESS MONITOR panel, PRESSURE MONITOR "A" gage devreages ta 
apen PRESSURE MONITOR "A" shutoff valve. zero. 
Close shutoff valve after pressure decay. 
r, Remove ignition monitor valve from lest None, 
setup, 
s. If ignition monitor valve testing is termi- None. 


nated, secure equipment «9 outlined in para- 
graph 20-19. 


t. Install protective closures. Refer to None. 
paragraph 20-2, 


feet Ce 63141 
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Figure 26-14. Ignition Monktor Valve Orifice Flaw-Test Setup 
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20-18 OVERRIDE MECHANISM ADJUSTMENT. 


g oa, Install Inspection check fixture 'T-§031172 
on ignition monilor valve. Torque nuts to 30-46 
in-ih, 


kb. Measvre and record dimension "5B" 
(figure 20-15). Compute dimension "A" for 
applicable valve. 


c. Measure and record dimension "A" 
through hole of fixture and compare "A" actual 
with "A" computed. 


d. Wf dimension “A" actual is not equal to 
dimension "A" coinpuled, within speetfied tal- 
erance, remove adjustment fixture and adjyst 
roc (8). 


eo On valves which are not being repaired 
according to procedures of this section but are 
being tested only, and “A” actual is out of tel 
erance, valye must be disassembled and bolts 
(9, 19) inspected for damage. 


{, Using compressor tuo] P+5035222, hold 
rod (¢) and press slide {10} into body enti! rod 
is free of serrations. Rotate rod (clucrwise to 
increase and counterclockwise to decreage 
jength) to obtain dimension "A computed. (One 
rotation of rod is equal to approximately 0. 936 
inch, } 


Kw. Repeat steps c, d, and { until "A" actual 
obtained. 
h, Install protective closures, Refer to 
paragraph 20-2. 


ALIUSTHENT 


FIXTURE 
T-SO3LITZ +, 


Section XX 
Paragraph 20-18 


Nome. 

Dimension A" computed, 

"A" actual must be within tolerance of ‘A’ com- 
puted, 

Dimension "A" actual fs within tolerance to di- 


mension "A" computed. 


None, 


"a" actual is within tolerance of "A computed, 


Same results as steps, d, and f. 


None. 


(Ot VALVE 555700 AaB - 2.108 (+0.001, -0.000) 


GION VALVE 567200 Aw B « 2. 58 40.008 


§S7200-C-3A 


Figure 20-15, Ignition Monitor Valve Override 
Mechanism Adjustment 
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20-19. SECURING TEST EQUIPMENT, 


20-20. After ignition monttor vaive testing Is 
completed and valve ig removed fram test set- 
up, secure equipment as follows; 


a. Reduce facility gaseous nltroxen pressure 
lo zero. 


b. On PNEU SOURCE CONTROL panel, 
close gaseous nitrogen SHUTOFF yaive. 


c. On SYSTEM SUPPLY pancl, close TO 
FUEL COMPATIBLE SYS5 shutoff valve and 
open SYS VENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves and 
acjust PRESSURE REGULATOR to vent 
trapped pressure. 


c¢. Chose all shutoff valves, regulators, and 
utility valves. 
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4. Make sure all pressure gages indicate 
zero and close ail vent valves. 


g. Cap utility panel and test cell pancl out- 
lets and connectors. 


h. Turn digital valtmeter power off. 


1. On HYDRAULIC CONTROL panel, press 
switch-lights so that HYDRAULIC SYSTEM BY- 
PASS light indicates OPEN and remaining lights 
indicate CLOSE er VENT. 


j, On ELECTRICAL CONTROL panel, press 


TEST SELECT switch-tights so that all lights 
are off, and press POWER ON switch-light. 


k. Turn DO POWER SUPPLY aff, 


1. On POWER DISTRIBUTION panel, pull 
out circuit breakers, 
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CHECKOUT VALVE 


WARNING 


Section XXT 


Paragraphs 21-1 to 21-4 


PNEUMATIC FLOW TESTER G3104, COMPONENTS TEST CONSOLE G314t, 
AND COMPONENTS ADAPTER SET G3142 MUST BE OPERATED BY 


AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


21-1. CHECKOUT VALVE 308400, 308770, 
999116, 309120, AND 300125, 


21-2. The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 
required to maintain the checkout valve. See 


figure 2t-1 for test equipment and spectal tools, 


Refer to R-3896-4 for protective closures, 
Lubrieaie (Method A) closure RX20845-21 and 


lubricate (Method J) packing used with closure, 


using lubricant grease RBO14D-012 (Rovketdyne), 


Torque clesure to 20-30 in-lb. Specified 
lubrication methods are outlined fn R-3896-4, 
Volume i, 


21-3. DISASSEMBLING, 


22-4, Disassemble the checkoul valve, as 
required, to accomplish neesasary repairs 
and/or replacement. See figure 21-3 for 
parts and index numbers. 


a. Remove the following parta from housing 
(40, 40A) in the numerical sequence listed: 


{1) Screws (1, 2), actuator (3), packing 
{4} 


(2) Bolts (28), washer (25), relalner (20), 
packing (31), retainer (32}, packlng (33), re- 
tainer (34), shim (35), ring (36), spring (37}, 
guide (96), seal (38). 


‘ 


L, 


Part No. 


er: 


/ y-5037831 


\y/ T-5037803 


4 


% T-5037817 


J} T-8031967 


, Model &30A 
(Triplett 
Electrical 
Instrument 
Co}, or 
equivalent 


A G2104 


G31 41 


63143 


2010 
{Hewlett 
Packard) 


Figure 21-1. 


et 


oe 


——— nT ay 


Namenclature Use 


oy a rerio 


Ball 
Position 
Indicator 


Holding 
Fixture 


Inspee tion 
Cheek 
Fixture 


Pressure 
Test 
Fixture 


Multi- 
meter 


Pheu- 
matic 
Flaw 
Tester 


Compo- 
nents Test 
Canunle 


Compo - 
nents 
Adapter 
Set 


Osciltator 


Indicates position 
of half during 
Fepair, 


Presses bearings 
on ball. 


Checks the in- 
stalled Load on the 
ball seals during 
repair, 

Adapls tu checkout 
valve ports during 
pressure tests. 


Makes electrical 
measurements, 


Measures down- 
stream pneumatic 
leaknge. 


Provides waseoug 
nitrogen for tesi- 
ing checkout valve. 


Provides hardware 


for checkout valve 
test setups. 


Provides signal 
for timing~test. 


Teat Equipment and 


Spectal Tanls for Checkout Valve 
Figure 21~2 deleted, 
Change No. 22 - 45 February 4972 21i-k 


Section AX] 
Paragraphs 21-5 to 21-8 


(3) Bolt (144) washer (15), retainer (15}, 
packing (17), retainer (18), packing (19), re- 
tainer (20), shim (21), ring (22), spring (24), 
guide (24), seal (25). 


(4) Bolt (5), washer (6), cover (7), pack- 
ing (6), ring (9), packing (10), retainer (11), 
shim (12), Ball {26) with bearings (13, 27) 
hay come out with caver (7). Do nut disassem- 
ble hai! .nd bearings at this time. 


(5) On valves 308770 and 999116: bolt (41), 
washer (42), cap assembly (48}, packing (44), 
retainer (45}. 


(6) On valves 308770 and 309116: belts 
(50, 51), washer (62), body (53), packing (44), 
retainer (55). 


b. On vaives 208770 and 309116, remove 
poppets (46, 49), springs (47), ancl rack gear 
(48) as an assembly from > - ty (53); then dis- 
assemble parts. 


c. Remove ball (26) and bcarings (23, 27) 
as an assembly from housing (40, 140A), if not 
removed in step a, Do nel remove bearings 
{13, 27) from ball (26) unless bearings are 
damaged. lt bearing (13) remained in cover (7) 
during disassembly, rc:nove bearing from 
cover. 


dud. Qn valves 398770 and JO9EIG, remove 
packing (96) and retainer (37). 
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11-5. CLEANING. 


@f-6. Cheekout valve parts must Le cleaned 
for fuel service. Refer to R-3ASE-3, Volume I, 
for cleaning procedures. 


21-7. INSPECTING AND REPAIRING. 


21-8. Inspecting the checkoul valve determines 
if the individual parts have been damaged by 
yiishandling or wear, Sce figure 21-4 and in- 
spect individual parts for yzeneral condition, 
thread damage, cortosicn, distortien, nicks, 
burs, and scratches. Dimensionat limits listed 
in figure 21-5 ferm the guide to serviecahility 
ofparts, Minunum and maximun vilues are 
given, oeyond which repair or replacement of 
pact is required. 


It- 3896-4 Section ¥XI 
Volume il 


ROAR7TO-K LA 


en Ar a rl 


Figure 21-3. Checkout Valve-+ Exploded View (Sheet 1 of 2) 


Change No. 9 - 31 July 1967 “2164 


Section XX R- 496-1 
Yolume i! 


EY ET aT 


1 Serew 16 Helainer 32 

2 Serew 17 Packing, 3g 

3 Actuator 18 Retainer 34 

4 Packing 19 Packing 35 

Hf Bolt 20 Retaine ev 36 

G Washer al Shim 37 

7 Cover 22 Hing. 38 

7A Insert 23 Spring 39 

i] Packing 24 Guide SUA 

9 Ring 25 Seal 39B 
10 Packing 26 Ball 39C 
11 Retainer 27 = Bearing 40 
12 Shim 28 Bult 404A 
13 Bearing 29 Washer 41 
14 Bolt 294 Insert A2 
18 Washer 30 Retainer 404 
115A Insert 31 Packing 43 


ta)” On viiives 309770 and 309116. 
(b) On valyes 394400, 309120, and 309123. 


Retainer 44 Facking(@ 
Packing a5 Retalner{a) 
Retainer #6 Poppet. 
Shim q7 Spring! 
Ring 48 Rack tear) 
Spring 49 Poppet fa} 
Guide 60 Bo)tfa) 
Seal $1 poitla) 
Ingert 62 Washer'4. 
Insert 524 Insert 
Ingert S2B insert 

Hous ing? 52 = Hody(a) 
Hous ingst 54 Packing /@ 
Bolttt 65 —- Retainer" 
Washerl?) 56 0 Puckinp‘® 
Insert 67 Relainer 


Cap Assembly? 


A 


kigure 21-3. Cherkout Valve=-Exploded View (Shicet 2 af 2) 


Parl Name and 
Tatlex Number Inspec 


amen om. asm — 


RH leh hl LE NE Ee SY er rere 


Actuator (3} Daniage tu actualor wx electrical 
connector. 


Coser (7) Damaved sealing surfaces. 
Dainapec or minsinge sects, 
Daniuied lnreads, 
Yrteriorated or dameacect anadic 
coating, 
Damaged alinement pin, 

hearing (13, 27) Damaged raves ur bails. 

Retumer (16, JO) Damaged sealing surfaces. 
Damaged ur missing inserts. 


Neterivrated vr damaged anodic 
conting. 


oo 
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Figure 21-4, fuspecting and Repairing Checkout Valve (Shect 1 uf 2) 


Replace. 


Heplace. 


Replace ingerts as eullined in R- 3896-3, 
Voluee i. 


Refer to R- 3396-3, Volume I, for thread 
repair. 


Replace pnodic coating or sridite as out- 
lined un R-3896-3, Volume EL 


Keplace pin. 
Replace bearings. 
ficeplace. 


Replace laserts as cullined in R-389E-3, 
Yolume f, 


lridite anodic cuating as onflined in 

R- 3496-3, Vulture Lar repinee voating 
dn confarmiance with LBO125-1038, Typell 
(Rocketdyne) 


R-389 6-3 
Volume It 


Parl Nime and 


[ndex Number Inspect 


Section XXT 


Repairing 


Spring (23, 3%) Cumpressed rating. 
Guide {24. 38) 


Vall (2G) 


Damaged seating surliecs. 
Damaped scaling surfaces, 
Damaged peur teeth. 
Damaged plating. 


Cap (43) 
Bady (53) 


Damaged sealing surfaces. 
Damaged or missbyr inserts. 


Neterigrated or damaged anodic 
coating. 


Poppet (46, 49) Dumared or laoge seal. 
Damuped seahog sucliee, 


Damaged threads. 


Rack {48} 
Housing (49, 40A) 


Hiamaged gear tectis. 
Damaged sealing surfaces, 


Damaged ur nussing inseris. 
Damaged threads. 


Neteriorated or daniaged waudic 
goating. 


—e 


Refer lo figure 24-6. 

Replace. 

Replace bail. 

Replace, 

Replace. 

Replace, 

Replace inserts as cutlinedt in R« d8gé- 3, 
Yulume I. 


Tridite anoie coating as outlined in 
R-9896-3, Volume lor replate coating 
in Confurmance with LRO925- 193, Type 
(Racketdy ne}. 


Replace poppet, 

Replace. 

Refer lo R-db96- 3, Velurie lL. fur thread 
repaly, 

heplace. 

Rephice, 

Replace inserts as outlined in R-gsgG-s, 
Volume I. 

Refer ty ReSKB9G-3, Volume 1, for thread 
repair. 


Replace anade coatings or iridwde as out- 
lined an R-38b-3, Volume i, 


a 


Part Name atid 
Binvension 


Figure 21-4, Inspeetiny: and Repairing Cleekout Valve (Sheet 2 of 2) 


a TOA A AS NE SU 


Minimum Maximum 
{Inches except ag noted) 


Cover (7) Sealing surface OD for houshig (40, 40A) §, 1150 §.1155 (at 70° " 

2° F 

Sealing surface 1) for lal} (26) 0, 879 0, 880 

Seallng surface I tor actuator (3) 1, 250 1,251 

Retainer 16) Sealing surface OD for huusing (40, 404} 3. 621 3. 622 
Sealing surface If) for guide {24} 3.001 3. 002 

Spring (23, a7) Campress to 0,030 inch 91 ib 137 lb 
Guide (24) Sealing surface diametora for scal (25) 2.948 2.951 
3.449 3.451 

Seating surface OD for relainer (18) 2, 906 2.997 


Figure 21-5, Dimensional Linniis for Checkout Valve (Sheet 1 of 2) 
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Paragraphs 21-9 te 21-11 Volume U 
Part Name and — og ee oe “Minkmari Maxton = 
Index Nutuber Dimension (Inches except as noted) 
Ball (26) Outside diaineters for bearing (hd, 27} 1.1812 1.1915 
Outside diameters far housing {40A) and G, 872 0.873 
cover (7) 
Dimension from center line to shoulder 1.874 1. 876 
for bearing (13) 
Dimension from center line to shoulder (.872 1.3878 
for bearinyz (27) 
Cap (43) Scaling surface OD for bedy (59) 0.870 0. 872 
Rack (48) Radius from center line to flat surfaces 0.343 0, 344 
Hold diameter 0.475 G, 376 
Poppet (49) Caiside diameter for rack (48) 0,379 0,374 
Beay (53) Inside diareeter for poppets (48) and (49; 0.843 0. 844 
Sealing surface 10 for houstiy (40, 4A) 1,623 1, 624 
Ratlainer {30} Sealing surface ID for guide (3%) 3,901 3, 002 
Seallng surface OD for housing (dd, 40a) 3, 42! 3.822 
Guide (38) Sealing Surface diameters for seal (99) 2,949 2.951 
3. 448 3.431 
Sealing surface OD for retainez (30) 2,996 2,997 
Housing {40, 404) Ingide diameter for bearing (27} 2, 835 2. 836 
Tuside diameter for shaft of ball (28) 4, 879 0, 840 
Inside diameter for cover (7) 5,116 5,117 
Inside diameters for retainers (16, 30} 3.6223 ¢. 624 


ee, Sl a A rune ml be a 


Figure 21-5. Dime.slonal Limits for Checkout Valve (Sheet 2 of 2) 


21-9. ASSEMBLING. b. Lubricate (Method ¥) bearings (1%, 27) g 
with F§1281 grease (Dow Coraing Corp). Press 
checkout vaive must be performert ta the order me eaoe ball (26) shatt using halding fixture 
sted and all parts must meet cleaning require- si : 

ments outlined in paragraph 21-65. ‘The lubri- NOTL 

eant used in this procedure is lubricant grease ane 28 
RBOM40-012 (Rocketdyne), unless otherwise Thal all Duaelng (23) 20: ihiek elle with 

noted, Sperified Jubrication procedures the ward "THRUET" is toward cap (7). 


21-10. The assembly procedures for the 


(methods) are outlined In R-3896-3, Volume J. c. Note dimeasion as marked on the oulboard 
See figure 2t-3 for parts and index numbers, Jace of ball (26) and record as dimension A. 
11. DETERMINING SHIM THICKNESS FOR dd. Note dimension as marked on the flange 
BAL}, ALINEMENT IN HOUSING. [See figure of hansing (49, 404) and record as Uimension B, 
21-G.) e, Measure distance from highest face of 

a, Moeneure thickness of bearing (13) and cover (7) to ihe slim mating surface and reaord 
record as dimension C. dimension D. 
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BEAMING (13) 


i 
ae MARKED ON 
— FLANGF OUTBOARD Facu A 
SUNMFACE OF BAI. 
SU™ MATING oe 
SURFACE ww 
FLANOE 
SUMPALE 


MATKEO ON | 
SIDE OF 
HOUSTO 


B 
| FLANGE | 


fe HALL (26) 1% BEARING ( 27) 


INLET ee 


POUT aot 


\ GUTLET PORT 
t 


NO, 


HOvSING (40, 0A) 


cen 


Figure 21-6, Checkout Valve Ball Alnemert 


f, Mcasure distance from highest face of 21-12. INSTALLING BALL IN HOUSING. 


eover (7} to the housing mating surface and a. On valves 8308770 and 304116, lubricate 
record 16 dimension b. (Method J ) packings (66); then insert packings 


ug. Add dimensious A and © (from step a) and and retainers (57) into grooves of housing (40). 
recoid as dimension F. bd. On valvyvs 308776 and 309116, lubricate 
h. Subtract dimengion i from dimenston B (Method J} packlng (54); then install packing 
and veeord as dimension G, and retainers (55)in groove of housing (40). 
1. Add dimensi{on ID lo dimension G and c, Lubricate (Method 2}spherical surface of § 
record ag dimersian H. ball (2G) wita F'S1281 grease (Dow Corning Corp). 
J. Subtract dimension F frum dimension H d, Carefully slide ball (26) with bearings 
and record as dimension 1. (13, 27) into housing (40, 40A). 
NOTE e, Lubricale (Method J) packing (10); then | 
Dimension } will be the thickness of insert packing and retainers (11)into groeve of 
igindnated shim (1?) required when cover (7). 
cover (7) js instailed f, Lubricate (Method 1) packing (8); then in- fj 


stall packing and rings (31in groove of cover (7). 
Change No, 19 + 10 Seplember 1970 21-7 


Seclion XXI R-34SH- 3 
Paragraphs 21-13 lo 21-14 Valume TI 


DPRENG (47) =, r WORPET (46) 
RACK GHAR (43, 


— 


Sx 7 {SA 
POPPRT (48) — Ls SS SSS SCZ 


303570-g-1¢ 


Pigure 21-7, Cherkout Valve Poppet and Spring Installation 


ew Prepare correct thickness of shims (12) d&. Lubricate (Method A} bolts (41). 
as determined in paragraph 21-11 and insert 


{hein thto cover (7), ¢. Lubricale (Method J) packing (44) and in- 


stall packing and retaineis (45) in groove of cap 
{43}; then install cap on bedy (63) with bolls (41) 
and washers (42). Torque bolts ta 72-88 in-th, 


See Cosford pes ‘ 
h, Postion cover (7) on housings (40, 404); Safulywire bolts. 
then secure cover Lo housing with bolts (5) and 21-14. INSTALLING NO. 1 AND NO. 2 OUT- 
washers (6). Torque bolts to 244.299 in-ib. LET SEALS. 


¥ Safetywire bolts. a. On valves 908770 and 308316, cap FUEL 


; . MANIFOLD port and CHECKOUT port, connect 
21-13. {iNSTALLING POPPET ON HOUSING, a source of gaseous nitrogen (MIL~P-27401) ic 


NOTE IMV port, and slowly apply 100 psig to [MV port. 
This procedure is required only on NOTE 
checkout valves 308770 and 309116. On valves 308770 and 309116. pres- 


sure is applied to the IMV port te 
make sure ball (2€) is loeater prop- 
erly within housing (49) before in- 
stallation of assembled guidcs 
b. Place 6 springs (47) on other end of poppet (24, 3) and Beale: (29,99). 
{49) agalusl rach gear (48); then install poppet b, Install spring (23) on guide (24), 
(46). See figure 21-7 (ur installation of springs. = 
. = : R s Z c. Place shim (21} and ring (22) on end of 
Torque poppet (46) to 60 £10 in-Ib. rétainer (16); then slide retainer on pulde (24), 


c, Install poppets (48, 48), spring (47), and a. Install seal (25) into groove of guide (24), 
rack gear (48) into body (63). 


fos 2A. Lubricate (method A) bolts (5), 


a. Place 6 springs (47) on poppet (49}; then 
insert poppet inta rack gear (48). See Mgure 
21-7 for installation of springs, 


NOTE 
J cA. Lubricate (Method A) bolts (60, 51}. On yalves 308400, 309120, and 309125, 
position ball (28) against cover (7) by 
d. With the vaive in the engine position, open hand (through inlet and outlet ports) 

to vullet No, 1, place body (93) on housing {40} to make sure ball is located properly 

with index marl. on ball (26) alined with index within housing (40A)} before installa- 

mark on rack gear (48), Secure bedy to housing tion of assembled guides (24, 38) 

with one short helt (50} and 3 long bolts (51) and and seala (25, 38), 

in Lad 
washers (52). Torque bolts te 72-88 in-ib, dA, Tubricate (Method A) bolts (14), j 


§ Satctywirc boits. 
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é, Install assembled guide (24) and retainer 
(16) ints OUTLET NO. 1 with valve ball post- 
tioned closed ty QUTLET NO, 1 of housing (40, 
40A) and temporartly secure wilt bolts (14) and 
§ washers (15). Using inspection check {txlure 
T-503781L7, measure solid distanes from face 
of retainer (16) to high point of ball (26). 


f, Loosen bolts {14}; then use inspection check 
fixture T-.§037817 to measure distance from face 
of retainer (16) to high point of ball (26), 


NOTE 


The difference between the two 
measurements obtained in steps ¢ 
aud f must be 0. 0%4 +0. 902 inch. 

If the difference is not within tot- 
erance, latninations from shim (21) 
must be removed. 


g. Remove bolts (14), washers (14), retainer 
(18), and guide (24), from OUTLET NO, J: 
thea remove required number of laminations 
fram shim (2t} to obtain specified talerances. 


h, Lubricate (Methed J) packing (19); then 
insert packing and relainers (20) into groauve 
at retainer (16), Lubricate (Methed 3} packing 
{17): then install packing and retainers (18) in 
outer groove of rotainer (16). 


i. Repeat steps b through d; then instal} 
assembled adde (24) and retaines (1G) inte 
OUTLET NO, 1. Secure retainer (16) io 
housing (40, 4G0A) with balts (14) and washers 
(15). Torque bolts du 165-189 in-lb, Safety- 
wire bolts, 


j. Install spring (47) on guide (36). 


k, Place shim (35) and ring (384) on cnd of 
retainer (30); then slide retainer (90) on yuide 
(38). 

CAUTION 
Currect seal (39) must he used, On 
valves 309770 and 309119, the seal 
is round, On valves 368400, 309420, 
and 399145 the aeal hag flats lecated 
00 degrees apart on the outside 
diameter. 


l. install seal (39) into groove of guide (36). 
WA, Lubricate (Method A) belts (28). 


Section XXT 
Paragraph 21-15 


ni. Install assembled guide (38) and retainer 
{20) into OUTLET NG, 2, with valve ball posi- 
tioned clused fo OUTLET NO. 2, of housing (40, 
4DA) and lemporarily secure with bolts (28) anel 
washers (2%). Using inspection cheek fixture 
T-SO3781T. nieasute solid distance fram lace 
of retainer (30) to high point of ball £26), 


n. Loosen bolts (28}; then tse inspreilon check § 
fixture T-5097817 to nicasure distancy irom fare 
of retainer (30} to high peint of bali (26). 


NOTE 


The difference between the two 
mengure ments obtained in steps m 
and ti musl be 0.014 -D. 002 Inch, 

If the difference is not within bol- 
erance, laminations from shim (35) 
tiust he removed. 


Reniove bolts (2H), washers (49), retainer 
(30), and guide (48} irom OUTLET NG, 2; then 
remove required number of laminations from 
shlin (35) ta obtain specified tolerance. 


p. Lubricate (Melua J) packing (33); then 
insert packing and reteiners {34} into inner 
groove of retainer (30), Lubricate (Method JJ) 
packing (31): (hen install] packing and retainers 
{32) in outer groeve of retainer (30), 


q. Repeal steps j through 2: then install 
assembled guide (38) and retainer (30) inte 
OUTLET NO, 2. Secure retainer (30) to hous- 
ing (40, 40A) with bolts (28) and washers (29}. 
Torque holts (28) to 155-189 in-lb. Safetywire 
bells, 


r. On valves 308776 and 309116, reduce 
e@aseous nitroren pressure at IM¥ port to zero; 
then remove source of gaseous nitrogen, 


21-15. INSTALLING ACTUATOR, 


a. Check rotating torque of buli (26) [ox 98- 
degree travel ciackwige and counterclockwise 
using ball position indicator T-5037831. Break- 
away torque, runniag farque, and seating torque 
ruat nol exceed 100 in-1b, 


NOE 


Leave ball (26) in ground position at 
conpletinn of step a, Ground position 
ig when there is iree flow from INLET 
port to OUTLET NO, 2 port, 
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hb, fubvicale (Method J) packing (4); then 
install packing in groave of actuator (3}. 


c, Connect a 28 vide Glectrical power source 
toartuilor clectrical connector {positive (+) to 
pln Band nepative (+} ta pin FB), 


CAUTION 


The 28 vde electrical power must not 
be applied to ping A and B simultanc- 
ously, slnce damage to equipment will 
result. 


NOTE 


The power supply panel located on 
Components Test Console G3141 
may be uscd as a source for 28 
ele. 


d. Apply 28 vde to pins Band B te make sure 
actuator is in ground pasition, 


o. Deenergize 26 vde electrical power 
sourere; then remoye power source [rom plec- 
trical connector. 


J cA. Lubricate (Method A) screws (1, 2}. 


f. Carefully install uctuator (3) on cuver (7) 
making sure ihal protruding pin on actuator 
fits inlo hole in cover. Secure actuator to 
eover with serews (1, 2), Torque screws to 

J 4-5 in-lb. Safetywire screws, 


21-16. TESTING, 


21-17. This procedure outlines requirements 
for complete testing of the checkout yalye, 
using Components Test Console G314t and 
Components Adapter Set G5143. Pneumatic 
Flow Tester G3104 and leak-test campound 
(MIL~L~25567} are used for pneumatic teak- 
testing. Any deviations, including the use of 
ather test equipment, must be equivalent ta 

the test requirements, safety standards, anc 
equipment specified inthis procecure. Prior 
to starting the test, install lost plates on cheek- 
ent valve ag outlined in figure 21-8, Lndex 
letters arc assigned to the checkout vaive ports 
for case of idenlifieation in illustrations, Set 
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up components test consele elretrical patch 
panel (figure 21-9) and prepare console for use 
(figure 21-10), See Mgure 31-11 for cheelcout 
valye test port identification and 4 cutaway 
view. Refer fo paragraphs 21-18 through 21-23 
for checkout valve test procedures and see 
figures 21.12 and 21-13 for test setups. 


Tndex Vatve "; Port aa 
Letter Part Test Pla‘e Connection 
A tniet  T=5091167-140 ANQ19-6C 
Is Outlet T-5031167-190 AN&15-4C 
No. | : 
C Outlet P-4031167~121 ANQ19-6C 
No. 2 
Db Fuer —¥-5031367~122) ~— ANS19-6¢ 
Mant- 
fold 
E lmnition T-8931167-112")  ANAIS-4C 
Monitor 
Valve : 
F Check T+5031467-112 ~— ANg19-60 
gut 


Figure 21-8, Preparing Checkuut Valve for 
Testing 
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OFF Sane, f 1nG IBA 
RANGE * 

A ATLECT , cniliumnenmammnenntenmacmmeetn 9 Snemtiee Dow 2 
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GATE if 16 


A Disp Kira 


OSCiL+ 
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Figure 21.9, Components Test Console Patch-Panel Requirements (Sheet 1 of 2) 
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Lapeer From 
Cordla) J8- 
Ka. 09 1A 
K4.09 1B 
K4, 09 ic 
KR. 1b 
Ka. 1E 
Ka, 2c 
Kg. 2E 
Ka. 1c 
Ka. TE 
KI. TF 
K3. 7G 
KS, vn 
Ka. TK 


rr 


R= 3896-3 


Volume Tf 
hs IS 
To Patch- From To 
JB Cord!a) JB- 16- 
eee ee 
7R K3, BC WK 
oH K3, 8G 17h, 
aN K3. 8P 10F 
108 30B8-17(b) 9G 15A (4) 
9D K3. 10E 12¢ 
12A 3age-17(b) 10G 16A (+) 
TP K5. 08 16D 18L 
1M 18M 
Battery Negative 19A 
16C K3. 18P 20D 
TN Ka. Of 17M 17R 
gE isp 
19L Kd i6N Battery Poaitive 
1p 
83 
19K 


(a) Use any cord length required on all patch-cords numbered Ki, 
(b} Diode patch-cord mut be connected with red lead on same side as (+), 


= Panel 


LAE RATE 


Contra) 
NOTE 


es ni 
Figure 21-9. Components Test Congele Patch- Panel Reouirements (Sheet 2 of 2} 


A TS 


Position 


The press-to-operate switch-lighta located on the Components Test 
Console G3141 operate on and off by alternately pressing the face of 
the switch. Mako sure switeh-lights are pressed only as neceasary 


inorder to obtain the specified indicatic 1. 


PRE-POWER TURN ON 
POWER DISTRIBUTION 


PRESS/TEMP MONITOR 
DC POWER SUPPLY 


ELECTRICAL CONTROL 


CB (30 AMP} 
che (10 AMP) 


CHANNEL SELECT 
AC INPUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CUHRENT LIMIT 
AG INPUT INDICATOR 


MILLIAMPERES RANGE 
SELECT 


VOLTS RANGE SELECT 
VOLTAGE ADJUST 


Pulied out 
Pulled out 


OFF 
Down (off) 
Midposition 


Fully counter~ 
clockwlae 


OFF 
full DECREASE 


Console main power off. 


Electrical utility qut- 
lets power off. 


Figure 21-10. Preparing Components Test Conanle for Use (Sheel 1 of 4} 


21-12 


Change No, 18 - 9 duly 1969 


R-38968-3 Seetion X¥I 
Yolumne I] 


re A rer re ee A NO AF 


Panel Control Positian Indleation/ Remarks 


PRE-POWER TURN ON 


{ennt} 
OSCILLOSCOPE (INTENSITY POWER OFF 
DIGIFAL VOLTMETER 115 ¥/230 V i15y Al rear of unit. 
{00 KC STD INT At reap of unit. 
INT/EXT 
POWER Down (off) 
TEST CELL ELECT. Connector J701 Cable Connection to check- 
OUTLETS BB527 45-2 out valve. 
Connector JT Capped 
Connector JTO3 Resistor plug Teniperature indicator 
3088-95 loud. 
Connectur J704 Capped 
Conncetor 2705 Capped 
CAUTION 


Check that facility preamatc and hydraulic supplies to consale 
arc off. 


ROWER TURN ON 


POWER DISTRIBUTION CBi (30 AMP) Pushed in Consvle main power on. 
CA2 (10 AMP) Pushed in Elerirical utility out- 
lets power on. 
DC POWER SUPPLY AC INPUT Up None. 
CURRENT LIMIT a 
ELECTRICAL CONTROL POWER POWER light ON, 
AC INPUT light on.(a) &l 
VOLT1TS-RANGE D (0-30) None. 
SELECT 
TEST SELECT | Light 1 off, (4) 
TEST SELECT @ Light 2 off, 4) 
TEST SELECT 3 Light 3 off. (a) 
TEST SELECT 4 Light 4 oft, la) 
TEST SELECT 5 Light 5 off. la) 
TEST SELECT 6 Light 6 off, (a) 
TEST SHLECT 7 Light 7 off.4a) 
LST SELECT & Light & off.{a) 


(a) Mf indication bs nol as specified, press applicable ewilel- light, 


Change No, 20 - 19 May 1071 21-13 


Section XXT 


Panel 


POWER TURN ON 
(cont) 


i HYDRAULIC CONTROL 


TIMING-TEST 
OSCILLATOR 


DIGITAL VOLTMETE 


| {a} If indication is not as specified, press anplicable switch-light. 


-3899-3 
Volume [1 


Contral Position 


_ 


YOLTAGE ANIUST INCREASE 
HYDRAULIC §$YSTEM 

BYPASS 

HYDRAULIC SYSTEM 

SUPPLY 

TEST CELL 

SUPPLY "A" 

TEST CELL 

SUPPLY "B" 

FLOW MONITOR 

SHUTOFF 

LOW FLOW BYPASS 

RANGE 2100 
Frequency vernier 109 
ATTENUATION 10bDB 
POWER ON 

NOTH 

Oscillatur must warm up at least 30 m{nutes. 
115 V/230 V Hiby 

106 KC STD INT 
INT/EXT 

STORE; DISPLAY DISPLAY 
DURING COUNT 

RANGE 100¥ 
FUNCTION FREQ 
ATTENUATION Miduesition 
SAMPLE PERIOD 1 SUC 100 PER 
SAMPLING TATE Midpasition 
POWER ON 


Indication/ Remarks 


ee 


VOLTS incter indicates 
2430.4 vols. 


OPEN, (a) 
CLOSE.fa) 
VENT. (a) 
VENT, (a) 
CLOSE. [@) 


CLOSE. {a) 


Cannect asedilator 
oulput to DVM FREQ/ 
INPUT ree eptacte 19 
{at sear of unit). 


At rewi of unit, 


At veur of unit. 


At rear of unit. 


If digital voltmeter §n- 
dicaics OVERLOAD, 
wait at least one min- 
ute befare resetting. 


rr rire a ne le a TE Allee SR ER er NA 6 Ah A FR rol 8 


Figure 21-10, Preparing Components Test Console for Use (Sheet 9 of 4) 


21-14 Change No. 20 « 19 Mav 1671 


R-3h96+3 
Volume Il 


Seetlon XT 


Panel Control Position Indication/Remarks 
TOWER TURN ON 
(cont) 
RESET Press Digital vellincter indi- 


rales 00. 0000 tu 
d0,000% volt, 


NOTE 
Digital vellineler must watun Up at least 30 minules, 
FLOW-MONITOR- TEST 


DIGITAL VOLTMETER 15 ¥,/230V 1ifyv At rear of unit, 
loo KC STR INT At rear of unt, 
INT/EXT 
STORE DISPLAY DISPLAY AL rear of unit. 
DURING COUNT 
RANGE 100¥ 
FUNCTION FREQ 
ATTENUATION Midposilion Readjusttuent may be 


mMcESssary during Lest 
to obtain consistent 
readings. Refer todige 
iLal yoltmeter manuel, 


1 SRC JOO PER 
INCREASE 
GN 


SAMPLE PERIOD 
SAMPLING RATE 
POWER 


2/4 turn fram STOP 


NOTE 


On ELECTRICAL CON CROLjanel, TEST SELECT 7 switeh- 
light ig for hydraulic flow ani TEST SELECT 8is for pueumatic 
low, Goth switeh-lights mustnel be on at the same time, 


@ Digilal voltmeter ipusl warm up at least 30 minutes, 


PNEUMATIC PREPARATION c. On SYSTEM SUPPLY panel, open TO 
Wc ‘Make sure-coosole 4a inthe fullowing FUEL COMPATIBLE SYS shutoff valve. 
condition: d, On PNEL! SOURCE CONTROL panel, oven 
(1) Vent valves closed, NITROGEN SOURCE SHUTOFF valve, 
{2) Shutoff valves closed. WAKNING 
(3) Utility valves closed. 


(4) 
(4) 


b. Supply facility gaseous nitrogen and he- 
litun to console, 


Regulators ciosen. 
Ulility and test cell cuilets capped. 


NOTE 
Helium supply is required only for 
cryogenic tests, 


Figure 2/-19, 


= as ae ne 


SYSTEM PF ESSURIZED hghts (lo- 
gated on consele and in test cell} 
come on to indicate pressure down- 
stream of cansele regulators and 
into test cell. falety precautions 
speeiflud in R- 9896-3, Volume I, 
must he followed when working 
with pressurized systems. 


ee ee A PO 


ee ee 


Preparing Components Test Console for Use (Sieet 4 of 4) 


Change No. 14 - 8 January 1969 21+ 3% 


Settlon XX1 It- 3BOG~4 
Volume 


ELECTRICAL 23 YG 


CoNtzC TOR | 


WOLLOW 


OVIVLET NO. 1(B) 


HALL PEARUNG == 
ee ao bPOREFET SEAL 
(TTHICAL 2 PACES) 


= FUR. 


AANTF OLD 
’ POUT {py 
INLET (A) Pa ~) 


on, 
tal sOePEr 


. 


» 


YALYE PORT (E} 

<— CHECKOUT 
PORT {EF} 

AC E pon 

OU THEE Na, 2} 


fi AOUND 


ExGIE NG, 
Pod PuArT TG 


TION 


Cijon yauves 208776 ANT 3e9116 


POU VALVES ao0tco, 803280, 
AND 309125 


(SJ on vasrra sne770, soni, wrong ee 
F2DL29, ANT 109125 OIG eel 
POSITION POSITION 


| fa jos VALVE 308500 


BO LEU A-2 A 


Figure 21-11. Cherkont Yalves-Culaway View 


21-16 Change No. 9 ~ 31 duly 1967 


R-3896-3 
Volume IT 


21-18. SEAL SEATING. 


NOTE 


Section XX] 
Paragruphs 21-18 to 21-19 


Revult 


This procedure igs required after yalve agsembly to properly seal 


sents (25, 39) on ball (26), 


e Switches used for valve eyeling are located on the ELECTRICAL 


CONTROL panel, 


a. Prepare Coniponents Test Console and check - 


oul yalve for uae as outllned in paragraph 21-17. 
db, Press POWER switch light. 
¢. Conneet cable b052745-2 to INSTRUMENT 
vullet in test cell; then connect other end to heck~ 


ott valve. 


d. Press POWER switch-lizht. 

e, Prods TEST SELECT 1 switch-tight. 

f. Press TEST SELECT 1 switeh-light. 

g. Repeat steps e and f a minimum of 10 thnes 


te properly geat seals (26, 39). 


8. Press POWER swlich-light. 


None, 


POWER and AC INPUT lights oft. 


None. 


Power light ON and AC INPUT light on. Valve 
moves te ps awn position and light 1A on. 


Viilve moves to englye position, Light 1A off 


and lights 1 and 1B oon, 


Valve moves to ground position. Lights 1 and 


1B off and Light 14 on. 


Same as steps ¢ and f. 


POWER and AC INPOT lights off. 


21-18. OUTLET NO, 1 SEAL REVERSE-LEAK- TEST. 


NOTE 


This test ig required only on checkout valves 309400, 309120, ancl 


309125. 


u. Make sure Components Test Consele G3l4 
and checkout valve are prepared far use as out- 
lined in paragraph 21-17. 


b. On ELECTRICAL CONTROL punel, press 
POWER switch-Light. 


¢. Conneet checkout valve te console for outlet 
No. i geal reverée-leak-test. (See figure 21-12, } 


d. On ELECTRICAL CONTROL panel, press 
POWER swiluli-lighe, 


None. 


Power and AC INPUT lights off, 


None. 


POWER Hght ON and AC INPOT light on. 
Valve maves to graund pusition and iight tA 
on. 


Change No. @ - 3) July 19387 21-17 


Section XXT R-8495-3 
Valunse I 


es 


TEST CELL G3l4l 
Cee aaa ee name 
ENSTITEUMERT 


i 
i 
i 
ONTLET NG 1 PANEL LOW Pit cS 
SEAL REVERSE MON "a" WuT 1 
LEAK TES? i 
i 


PNEU MED PRESS 
(FUER COMPATINLE) = j 
' 


PNE FLOW 


Qureey 
INSTRUMENT 


pple ah te ee ea: fa 
PARU PLOW 
MON INLET 


REY N ERE 
FLOW. TEST rnen ter 
PARE Lov PRESa ; 
OUTLET i 2 PNEU/HIYD 
UTHaTY 
PNK 


UTULITY 
OUTLA 


Ay 
1 


Osry Ly PASS 
MON “HY INLET 
A 


AAS i AY 


UTILITY 24 


QSTAUMENT 


RESEAT- ET 


Test UTILITY 3n 


es et 


[ UTTATY 2€ 


a | 
henner ini 
verve UprliITY NO 3 
PNEU MED PRESS 


{QUEL COMTATIBLE) : 


a 


PHEU LOW PRESS . 
MON "A" INLET 


LEGEND 
YALYE Pon's 
A INLET fe) pLicern 
K OUTLET NO. 1 CT FURL- COMPATIBLE SY8TEM 
€ UrhLET NO. 2 Gaol OotakR-GLEAaN gyaTEM 
D FUEL MANIFOLD CG} CABLE RES2740-4 
E IGNITION MONITOH VALVE 


~ 


CUBCKOUT AOHAK) 9-1 


Figure 21-12. Checkout Valve Seal Reverse-Leak~ and Fluw-Test and Regeat-Test Setup 


21-18 Change No. 9 - 31 July 1967 


N-3806-3 Section XXI 
Votume [] Paragraph 21-20 


Procedure Result 
e, Using MED PRESS FUEL COMPATIBLE 


panel, apply pressure to OUTLET No. 1 port (B} 
a8 follows: 


(1) Clause VENT and SHUTOFF yviulyes, Nune. 
(2) Adjust PRESSURF. REGULATOR antl MED PRESS FUEL COMPATIBLE panet 
REG SUPPLY PRESS gage indicates 100 210 psn. pressurized. 
(3) Slowly apen SHUTOFF valye until PRES- PREESURE MONITOR "B" Gage must Indicate 
SURE MONITOR "5" pape incieates 2543 pal. 2623 psi. QUTLET No. | port (8) pressur- 
ized. 
f. Measure und record luakige from INLET Maxinnim allawable lawcaye past GUTLE T No, 
port (4). 1 seal is 500 Beim. 
gy. On MED PRESS FURL COMPATIBLE panel, PRESSURE MONITOR "B" gape must Indicate 
slowly Open SEAUTOFF valve until PRESSURE 8028 psi. OUTLET No, t port (B) pressur~ 
MONITOR "B" gaye indicates 80.78 psl. ized. 
h. Repeat step f. Sanie as step f. 
ji. On MED PRESS FUEL COMPATIBLE panel, PRESSURE MONITOR "B" gaye must indicate 
slowly apen SUUTOFF valve untli PRESSURE 100210 psi. OUTLET No. } port (8) pres= 
MONITOR “" gage indicutes 100 +10 psi, sur laed. 
j. Repent step f. . Sanie us gtep f. 


k. Using MED PRESS FUEL COMPATIBLE panel, 
reduce pressure to OUTLET NO. 1 port (3) ap 


follows: 
(1) Close SHUTOFF valve und open VENT QUTLET No, 1 part (B} dopressurized. 
valve. 
(2) Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates zero. depressurized. 
(3} Clase VENT valve. None. 
j. On ELECTRICAL CONTROL panel, press POWER and AC INPUT lights off. 


POWER switch-Jight. 
m. Remove checkuut valve from test setip. None. 


nh. If checkout valve testing is terminated, secure None. 
equipment a5 cuilined in paragraph 21-24. 


0, Install protective clasures. Refer to None, 
paragraph 21-2, 
21-20. REVERSE-FLOW- AND RESEAT-TEST. 
NOTE 
This test is requixved only on chcekout valves 308400, 309120, 
and 309125, 


Change No. 20 = 19 May 10971 21-19 


Section XXI 


a. Make sure Componeats Test Console G3141 
and checkout yulve are prepared for use as out- 
lined i paragrapl 22-17, 


b. On ELECTRICAL CONTRO, panel, press 
POWER switeh-hghe, 


ec, Connect checkout valve to congole for 
reverse-flow-iest, {See figure 21-12.) 


d, On ELECTRICAL CONTROL panel, press 
POWER swileh-light. 

c. Prepare digital vaitueter (D¥M) for flow 
moniter tesls (igure 21-10). 

f. On Flaw/AP MONITOR panel, open flow 
SHUTOFF valve and make sure other yulves are 


elosed. 


g. On ELECTRICAL CONTROL panei, preas 
TEST SELECT If and 8 switch-Llights. 


h. O17 DYM panel, press RESET switch. 


i. Using LOW PRESSURE panel, apply pres- 
sure to GUTLET No. 2 port (C) as follows: 


(1) Close VENT and open SHUTOFF valve. 


(2) Adjust PRESSURE REGULATOR unti} 
REG SUPPLY PRESS gige indicates 100 +5 psi. 


NOTE 


R-3898-3 
Yotunie If 


Result 


None. 


POWER and AC INPUT lights off. 


None. 


POWER light ON and AC INPUT Ilght on, 
Valve moves (o ground position and light 1A 
on, 


None. 


None. 


Valve moves to engine position. Light 14 off 


and lights 1, 1B, and & on. 
DVM Indicatey 000000-000001 KC, 


None, 

REG SUPPLY PRESS gave must indicate 
100 +5 psi. QUTLET No. 2 port (C) pres- 
surized. 


Flow paasl seal (39) 1s evident by the nudible sound of gaseous 
nitrogen Mawing fren INLET port (A). 


J. On DYM panel, préss RESET switch; then 
record flow past seal (39). 


k. Using LOW PRESSURE panel, reduce pres- 
sure to OUTLET No. 2 port (CG) as follows: 


(1) Close SHUTOFF valve and allow pressura 
to be reduced through seal (39). 


{2} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS page indicates zero. 


1, On ELECTRICAL CONTROL pinel, press 
TEST SELECT 8 switch -light. 


m. On FLOW/AP MONITOR pans!, cloge 
flow SHUTOFF valve. 


21-20 Change Ne. 10 - 7 November 1967 


DYM must indicate an equivalent to 5 seim 
mitkhywmn, 


Pressure at OUTLET Na. 2 port (C) must be 
reduced to zero. 

LOW PRESSURE panel depressurized. 

Light 8 off. 


None. 


R-9896-3 Section XXI 
Yolume If 


Procedure Result 


n. Remove chevkout yalye fram testi setup; None. 
then reeonnect valve for reseat lest (figure 21-12). 
Make sure valve ts In engine pesltion. 


oO. Open UTILITY No. 2 valves Band ¢. None, 


p. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressive to NLET port (A) as foliows: 


{1} Close VENT and SHUTOFF valves. None, 
(2) Adjust PRESSURE REGULATOR until MED PRESS FURL COMPATISLE panel 
REG SUPPLY PRESS gare indicates 4018 psi. pressurized. 
(3) Siowly open SHUTOFEF valve untll PRES - PRESSURE MONITOR "A" page must indteate 


SURE MONITOR “A" gage indicates 20 16 pal; then 2025 pas, INLET port (A) pressurized. 
close SIN/TORF valve. 

qy Close UTILITY No. 2 yarve Ja. Pressure at INLET port (A} is locked up, 

¥, Open UTILIFY Na. 2 vikve A. OUTLET No. 2 port (C) pressurized. 

s. On MED PRESS FUEL COMPATINLE pant, PRESSURE MONITOR "A" frage must Incicate 
slowly open SHUTOFF valve and continue applying 50410 psi. 
pressure to SUTLET No. 2 port (C) until pressure 
at OUTLET No. 1 port (B) is 502410 psi as indl- 
cited on PRESSURE MONITOR "A" pnge. 


t. Close UTILITY No. 2 valve A. Pressure al OUTLET No. 2 port(C) islockect up. 
ue. Maintain pressure in the valve for ane Pressure at OUTLET No. 2 port (C) must be 
{+1, -O) minute; then compare pressure ut CUTLET = a mintinum af 5 psly greater than the pressure 

No. 2 port (C) with pressure al OUTLET No. i at OUTLET No. 1 port {B). 


port (B). 


y. Using MED PRESS FURL COMPATIBLE pancl, 
reduce pressure as follows: 


(1} Close SHUTOFF vatve andopen VENT valve. Utllity panel depressurized. 


(2) Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATIBLE pinel 

REG SUPPLY PRESS gage indicates zero, depressur ized. 

w. Cpen UTILITY No. 2 valves A and 5, Chuckoul valve depressur'zed. 

x. Close UTILITY No. 2 valves A and B; then None. 
close MED PRESS FUEL COMPATIBLE panel VENT 
valve. 

y. On ELECTRICAL CONTROL panel, press Valve moves to graund position. Lights 1 and 
TES SELECT 1 switch-light. 1B off and light LA on. 

z On ELECTRICAL CONTROL panel, press POWER and AC INPUT lights oft. 
POWER switch -llght. 

aa. Remove checkout yalye from test setup. None. 


ah. WY checkout valve testing is terminated, secure None. 
equipment as outlined In paragraph 21-24. 


ac. Install protective closures. Refer to None. 
paragraph 31.2, 


Change Ne. 20 ~ 19 May 1971 21-21 


IR-3896 -3 
Yolume i 


Section XXT 
Paragraph 21-21 


Procedure Result 
21-21. TIMING-TLST. 
a. Make sure Components Pest Console 314] None, 
and checkout yalve are prepared for use as ont- 
linvd in paragraph 21-17, 
b. Prepare oseillator and digltal voltmecer None, 


(DVM) for timing-test. (See Figure 21-10.) 
NOTE 


Ail switches ugect during this test are locatecdian the ELECTRICAL 
CONTROL panel unless otherwise specified. 


e. Tura VOLTAGE ADJUST knol to full DE- VOLTS unter nist ludieate less than & vults. 


CREASE position. 


ad, Adjust osedilitor frequency vernler unlit 
DYM indicates 010. 600 1600.005 KC. 


o. After 6 mimes, check Git DYM indicates 
specified reading. Oseillatar may require 
adjustment. 


f. Disconnect oseilkitur test lead from D¥M 
recepticle JO and connect it tu receptacle Jd, 


g. On digital voltmeter pancl, perform the 
followlny: 


{1) Move 100 KC STD INT/EXT switch to 
the EXT positlan (rear of unit). 


{2) Tern FUNCTION switch to EAT SEL. 


(3) Turn SAMPLE PERIOD switch to EXT 
SEL, 


h. Connect cable 31352745-2 to INSTRUMENT 
mitled in test ecll: then connect other end to check< 
out yalye. 

i. Turti VOLTAGE ADJUST knob until VOLTS 
meter Indicates 18 11/2 valts. 

j. Presy TEST SELACT 2 switch-light 

k. On L?’M panel, press RESET switch, 

lL. Press TEST SELECT 1 switeh-light; then 
record DVM indication, 


m, On DYM pauel, press RESET switeh. 


21-22 Change No, 20 ~ 19 May 1971 


LVM niust fncieate 010,000 :000.005 KC. 


Same as step d. 


None, 


None. 


None. 


None. 


None, 


VOLTS meter must indicate 18 41/2 volts. 
Valve moves tu ground position, and light LA 
on (dir). 

Light 2 un, 

DYM must indicate 000000 MILLI-SEC. 
Valve moves to engine pusition, Light LA off, 
light 1 on, and Hght 4B on (dim), DVM indi- 
tation musi not exceed JOG000 MILLI-SEC, 


DY¥M must indicate 000000 MILLI-SEC. 


R-3896-3 Sectlon XI 


Volume JI Paragraph 21-22 
Procedure Hemut 
n. Presa TEST SELECT 1 switch-light; then Valve moves to ground position. Lights 1 and 
record DVM indication, 1B off and light 1A on (din). DVM indication 
must not excced 006000 MILLI-SEC, 
o Turn VOLTAGE ABIUST knob until VOLTS VOLTS meter must indicate 24 ¢1/2 volts, 
meter indicates 24 41/2 volts. 
p. Gn DVM panel, press RESET switch, DVM unust indleate 000000 MILLI-SEC, 
y. Press TEST SELECT 1 switch -Igut; ther Valve moves to engine yoxsition, Light LA off 
record DVM indication. ane lights J and 1B on. DYM indiention must 
not exceed 003500 MILLI -SEC 
tr. On DYM panel, press RESET switch, DYM must indicate QOG000 MILLA-SEC. 
s. Press TEST SELECT 1 switch-leght; then Yo eluoves io pround position.  Luyhts U ane 
record DVM ridteation. 113 off and light 1A on. JO¥M indication must 
not excced 003500 MILJ.I-SKC. 
ft. Turn VOLTAGE ADJUST knob until volts VYoits meter must inriieate 26 41/2 valts. 
meter indicates 28 +1/2 volts, 
u. On DYM panel, press RESET switch. DVM inust inditatce 000000 MILLI-SEC, 
¥. Press TEST SELECT 1 switch-llpht; then Valve moves to cnging positiun. Light LA off 
record DYM indkcation, and lighte i und 3B on, DVM indication must 
hut oxcedd 003000 MILLI-SEC. 
w. On DY¥M punel, pruss RESET switch. DVI must indieate 000000 MILILI1-SEC. 
x. Press TEST SELECT 1 switeli-light; then Valve moves to ground position. Llyhts 1 and 
record DYM indication. 1B off and light lA on. BYM indication must 


not exceed 003000 MEH,LI-SEC. 


y. Press TEST SELECT 2 and POWER switch- Lights 1A and 2 off and POWER and AC INPUT 
light. lights alt. 


z, Turn off ascillatar; then remove oscillator None. 
and cheekout vilve fram tost sulup, 


aa. If cheekoul valve testing is terjainated, secure None, 
equipment ay outlined in paragraph 21-24. 


fb. Install protective closures. Refer to Nono. 
paragraph 21-2, 


2f-22. LEAK-TEST. 


a. Make sure Compononts Test Console G314i None. 
and checkout valve are prepared for use us cut- 
lined in paragraph 21-17. 


b. On ELECTRICAL CONTROL panel, press POWER and AC INPUT lighta off. 
POWER awitch-tight. 


Change No. 20 - 19 May 1971 21-23 


Section XX!1 


Procedure 


e. Connect checkout valve to console lor seal 
leuk-fost. (See figure 21-19.) 


d. Open band Vatve 19-9022600-1. 

¢, On ELECTRICAL CONTROL panel. press 
POWER switch-light; then press TEST SRLECT 
1 switch-ipht, 


i. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure do INLET port (A) as fallows: 


(1) Adjust PRESSURE REGULATOR until 
REG SOPPLY PRESS pee tidiewtes 100 £70 jst. 


(2) Slawly open SHUTOFF valve until PRES~ 
SUE MONTLOR UA" gage indicates 10 +1 pst. 


ge. Measure ind record leakayze from OUTLE'T 
No. 2 part (C), 


bh. Measure vad record leakaye from vent port, 


1, Using teak-test compound (MIL-L- 25567), 
cheek flange joluty for lenkage for 241 minutes. 


J. On MED PRESS FEL COMPATIBLE panel, 
slowly open SHUTOFF yalve until] PRESSURE 
MONITOR "A" gi ze indicates $0 45 pat. 

k. Repeat stepa y through |, 


f 2. Close hand valve 19-9022806-1; then open 
PRESSURE MONITOR "A" page VENT valve. 


f m. On MED PRESS FULL COMPATIBLE panal, 
slowly open SHUTOFF valve uniil PRESSURE 
MONITOR "A" page indicates 100 +10 psi, 

E on. 


Oo, Using MED PRESS FURL COMPATIBLE panel, 
increase pressure to INLET part (A} as follows: 


Repeat steps ¢ through i. 


(1) Adjust PRESSURE REGULATOR untll 
REG SUPPLY PRESS pave indlcales 550 450 pai. 


(2) Slowly open SHUTOFF valve until TEST 
CELL MONITOR PRESSURE gaye indicates 
500 450 pal. 


p. Repeat steps ¢ through 1. 


21-24 Change Na. 10 - 7 November 1467 


R-3896-a 
Yoluise I 


Pesult 


None. 


None, 
POWER light ON and AC INPUT Light on. 


Valve moves to engine position and lights 1 
and 1B on, 


MED PRESS FUEL COMPATIBLE panel 
pressurlzed. 


PRESSURE MONITOR "A" vage must iidiedte 
Weipsl., INLET port (A) pressurleed. 


Luakage fron: OUTLEP No. 2 port (C) must 
nol vaceed 20 sein, 


Letkage from vent port must not exceed & 
selm, 


No leakage is allowable. 

PRESSURE MONITOR "A" (awe must indicate 
$015 psi. INLET port (A) presgurized. 

Same 2s steps ¢ through i. 

PRESSURE MONITOR "A" gage depressurized, 


PRESSURE MONITOR "A" gaye must tndicate 
1002.0 psl. INLET port (A) pressurized. 


Same as steps g through 1. 


MED PRESS FUEL COMPATIBLE panel 
pressurized. 


TEST CELL MONITOR PRESSURE gage must 
indieate 500250 psi, INLET port (A) pres- 
svrized. 


Same ag steys p through 1. 


R- 9896-3 Section XXI 
Volume II 


TEST CELL 


PAS TRUMEN'T 


AF Ep Es 


0-100 P$la PNEU 
(PUEL GCOMPATIBs-E) 


PNEU MER CRESS 
(FUEL COMBATINLE} 


BAL LEAK- TEST ( 


ate remnants 


PREV Low PRESS 
fz] BON "A" INLET 


TNO URUASEN 


1 
: 
i 
: 


JOPPET LEAK: ‘TAT i PNEU Low = 


(EAGINF, (331 TION} 2) MON "A" INLET H 


PNEV MED PHFSY 4 


(FUEG COMPATIBLE: ‘ 


AAS TRUME NT 


PREU LOW PREM 


MON "A" INLET 


PREV HIGH PRESS 
(¥ VEL COMPATIBLE} 


POPPE T LEAK: TERT 
{OROUND POSITION) 


PNEU MED PRESS I 
(¥UXL. COMPATINLE) i 
. 


LEGEND 
YALYE PORTS 
A INLET RN plucagp 
B OUTLET NO. 1 COA FveL-coMPATIOLE syS7¢ht 
© OUTLET HO 2 ) cx:.ue ansz7as-s 
® ¥UEL MANIFOLD fay VALVE 10-0032608-1 
E IGNITION MONITOR YALVE (3) vALve 19-9028507-2 
F CHECKOUT 308 400-8-7 


i 


Figure 21-13, Checkout Valve Leak-Test Sclup 


Change No. 9 = 31 July 1967 21-25 


Sectlon XXi 


Procedure 


g. Using MED PRESS FUEL COMPATIBLE panel, 


reduce pressure to INLET port (A) as follows: 


(1) Close SHUTOFF yalye and open VENT 
valve. 


(2) Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gige indicates zero. 


(3) Close VENT valve, 


r. Remove plug from OUTLET No. f port (F); 
then installa plug in OUTLET No, 2 port (€). 


8, Open hand valve 19-9022606-1; then close 
PRESSURE MONITOR "A" gape VENT valve, 


t. On ELECTRICAL CONTROL jninel, press 
TES'T SELECT 1 switch-light. 


u. Using MED PRESS FUEJ, COMPATIBLE panel, 


apply preasure ta INLET port (A) as foliows: 


(1) Acijunt PRESSURE REGULATOR until 
ROG SUPPLY PRESS gaye ndicutes 100 +10 pat. 


{2} Slowly open SHUTOFE valve until PRES- 
SURF MONTTOS "A" page indicates 10 21 pai. 


¥. Measure and record leakage fram OUTLET 
No. 1 port (B). 


w. Measure ane record leakage from vent port. 


x. Using leak-test compound (MIL-L- 25567), 
check flunpe joints for leakage for 2-1 niinutes. 


y. On MED PRESS, FUEL COMPATIBLE panel, 


slawly open SHUTORT’ valve until PRESSURE 
MONITOLM "A" gage Indicates 30 +5 psi. 


g. Repeal steps v dhrough x. 


BP aa. Close hand valve 1¥-9022606-1; then open 
PRESSURE MONITOR "A" gage VEWT valve. 


fj ab. On MED PRESS FUEL COMPATIBLE panel, 


alcwly open SHUTOFF valve until PRESSURE 
MONITOR "'A" gage indicates 100 £10 pat. 


J 2c. Repeat steps v Uirongh «. 


21-26 Change No. 10 - 7 Nobember 1987 


R-3996+2 
Yoiume I! 


Result 


INLET port (A) depressurized, 

MED PRESS FUEL COMPATIBLE panel 
dapressurlzed. 

None. 


None. 
None. 


Valve moves to ground posiddon, Lights 1 and 
1B off and Lpht 1A on, 


MED PRESS FUEL COMPATIBLE panel 
pressurlzed. 


PRESSURE MONITOR "A" gave must indicate 
10: i pel. INLET port (A) pressurtzed, 


Leakage from QUTLET No. i port (B) inust 
not exeeed 10 scim, 


Leakage from vent port oust not exceed 5 
sulin. 


No leakage is allowable. 


PRESSURE MONITOR “A" page must indicate 
30 £5 psi. INGET port (A) pressurized. 


Same ag steps v through x. 


PRESSURE MONITOR "A" gage deprossurized. 


PRESSURE MONITOR "A" gage must Indicate 
100410 psi. INLET port (A) pressurized. 


Same as steps ¥ through x 


R-3898-3 
Yalume I 
Procedure Result 


ad, Using MED PRESS FUEL COMPATIBLE panel, 
increase pressure to INLET port (A) as follows: 


Section XAXI 
Paragraph 21-23 


(t} Adjust PRESSURE REGULATOR until MED PRESS FUEL COMPATIBLE panel 
REG SUPPLY PRESS gage indicates 550 +50 pst. pressurized. 

(2) Slowly apen SHUTOFF yalve until TEST TEST CEL MONITOR PRESSURE page must 
CELL MONITOR PRESSURE pape indleates indicate 00 :50 psi, INLET port (A) pice- 
500 450 pst, surized. 

de, Repeat steps v through x, Saine a6 steps ¥ through x, 


af, Using MED PRESS FUEL COMPATIBLE panel, 
roduce pressure to INLET port (A) as follows; 


(1) Close SHUTOFF valve and open VENT INLET port (A) depressurized. 
valye,. 
(2) Adjusl PRESSURE REGULATOR untill MED PRESS FUEL COMPATIILE panel 
HEG SUPPLY PRESS gage indicuice zera, depressurized, 
(3) Close VENT valve, None, 
ag. On ELECTRICAL CONTKOL panel, prers Light 1A, POWER, and AC INPUT lights off. 


POWER swileh-light. 
WARNING 


The following pravedure uses cleaning compound, which is 
volaitlo. Use ina well-ventilated area since the yapors 
displace the oxyyen in (he air, resulilng in suffocation. 


aga. Remove alk leak-test compound from None, 
joints and {Wings with a clean, dry ¢loth, or by 
Thishlng Inaccessiblo areas with cleaning com-~ 
pound (MIL-C-81302), 


ah. Remove checkout valve from test setup, None. 
al. If checkout valve testing is terminated, None, 
secure equipment as outlined in paragraph 21-24, 
aj. Install protective closures. Refer to None, 
paragraph 21-2, 
21-23. POPPET LEAK-TEST, 
NOTE 
This lest is xequired only on checkout valves 308770 and 309116, 
& Make sere Components ‘Test Console G3141 None, 


and checkout valve are prepared for use a8 ouljined 
in paragraph 21-17, 


bh. On BLECTRICAL CONTROL panel, press POWER and AC INPUT Hghte off. 


POWER switch- light. 


c, Connect checkout valve ta console for poppet None, 
leak-test (engine position}, (See figure 21-13.) 


d, Open hand valve 19+-9022606-1, None, 


e. On ELECTIICAL CONTROL panel, press POWER light ON and AC INPUT light on, 
POWER switch-light; then press TEST SELECT 1 Valve moves to engine position and lights 1 


switch-light. and 1B on. 


Change No. 20 = 19 May 1971 21-27 


a a ne 


Sectian XXE 


Procedure 


[. Using MED PRESS FUEL COMPATIBLE panel, 
apply pressure to FUEL MANIFOLD port (D) as 
follows: 

(1) Adjust PRESSURE [EGULATOR unt)? 
REG SUPPLY PRESS gage Indicates 50 +5 psi, 

(2) Slowly open SHUTOFF valve until) PRES- 
SURE MONITOR "A" vage ludivates 1041 psi. 


cg. Measure and record loakage from CHECK- 
OUT port (F). 

h. Using teak-test compound (MUL-L- 25567}, 
cheek flange jaints for leakaye far 221 minutes. 


1, Ou MED PRESS FUEL COMPATIBLE panel, 
slowly open SHUTOFF valve until! PRESSURE 
MONTTOR "A" pape indicates 30 +5 psi. 


j. Nepear steps ¢ and h. 

k, On MED PRESS FUEL COMPATIBLE panel, 
clase SHUTOFF valve; (hen adjust PRESSURE 
REGULATOR until REG SUPPLY PRESS gage 
indlcales zero, 

1, Close hand valve 19-992.606-1; then open 
PRESSURE MONITOR "A" page VaNT valve, 

nl. 


increase pressure to FUEL MANIFOLD port (D) as 
foilowa: 


(1} Adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage Indleries 1,400 :50 psi. 


(2) Slowly open SHUTOFEF valve. 


n. Repeal steps ¢ and h. 


o, On HIGH PRESS FUEL COMPATIBLE panel, 
adjusl| PRESSURE REGULATOR until REG SUPPLY 
PRESS gage tidicates 2,900 +0 psi, 


p. Repeal steps g and h, 
q. Using HIG PRESS FUEL COMPATIBLE pane), 


reduce pressure to FUET, MANIFOLD port (D} as 
follows: 

(1) Close SHUTOFF valve and open VENT 
valve, 


(2) Adjust PRESSURS REGULATOR until 
REG SUPPLY PRASS gage indicates zero, 


(3) Close VENT valve. 


r, On ELECTRICAL CONTROL panel, press 
TEST SELECT 1 switch-lHgbt; then press POWER 
swlleh-light, 


21-28 Change No. 20 = 19 May 1971 


R-3896-3 
Yolume I 


Using HIGH PRESS FUBL COMPATIBLE pane?, 


Mesult 


MED PRESS FUEL COMPATIBLE panel 
pressurized, 


PRESSURE MONITOR "A" gage must indieate 
10 si pei. FUEL MANIFOLD port (1) pres- 
surized, 


Loakage from CHECKOUT port (F) must not 
oxteed 10 scim. 


No leakage is allowable. 


PRESSURE MONITOR "A" gage must indicate 
30:5 pai. FUEL MANIFOLD port (D) pres- 
surized, 


Same as suaps ¢ and h. 


MED PRESS FURL COMPATIBLE panel 
depressurd yard. 


PRESSURE MONITOR "'A" gaye depressurized, 


HIGH PRESS FUEL COMPATIBLE pnnel 
pressurized, 


REG SUPPLY PRESS gage muat indicate 
1,400 150 pst. FUEL MANIFOLD port (D) 
pressure increased, 


Same as steps ¢ and h, 


REG SUPPLY PRESS gage must indlcate 
2,900 +50 psi, FUEL MANIFOLD port (D) 
pressure increased. 


Same ag steps # and h, 


FUEL MANIFOLD port (D} depressurized, 


HIGH PRESS FUEL COMPATIBLE panel 
depressurized, 


None, 


Valve moves to ground postition and dights 1 
and 1B off. POWER and AC INPUT lights off, 


R- 3406-3 
Yolume Il 


Proceducy 


Ss, Remove checkout valve (ror test setup; then 
reconnect valve for poppet leak-test (ground 
position). (See figure 21-13.) 


t. On gLECTRICAL CONTKOL panel. preas 
POWER ‘witch light. 


u. Using MED PRESS FUEL COMPATIBLE panel, 


apply pressure to CHECKOUT port (F) as follows: 
(1) Adjust PRESSURE RETULATOR uatil 
REG SUPPLY PRESS pape indicates 100 180 pai. 
(2) Slowly open SHUTOFF valve until PRES~ 
SURE MONITOR "A" gage indicates 10 +t psi. 
y. Measure and record leakage from #UEL 
MANIFOLD port (D). 
w. Using leak-lest compound (MIL~i.-25567), 
eheck Mange joints for Leakage fur 297 telmtules. 


x Oa MED PROSS FUEL COMPATIBLE panel, 
slowly open SHUTOFF valve until PRESSURE 
MONITOR "A" eave indivates 90 45 psi. 

y. Repeat steps v and w. 

Zz. On MEN PRESS FUEL COMPATIBLE panel, 
slowly open SHUTOFF valve until PRESSURE 
MONITOR "A" yore indicates 100 +10 psi, 

an. Hepeat steps v and w. 

ah. Uong MED PRESS FUEL COMPATIBLE 
panel, reduce presgure to CHECKOUT port (F) 
as follows: 

(14} Close SHUTOFF valve and open VENT 
valve. 

(2) Adjust PRESSURE REGULATOR andl 
REG SUVPLY PRESS goce indicates gure. 

{a} Close VEN'T vatve. 

ac. On ELECTRICAL CONTROL piel, press 
POWER awiich-lNghft. 


Section XXI 


Result 
None. 


POWER Light ON and AC INPUT light on. 
Yalve moves to pround position and light 1A 
on. 


MED PRESS FUEL COMPATIBLE panel pres- 
surizeci. 


PRESSURE MONITOR "A" cage must indicate 
O4ipsi. CHECKOUT port (F) pressurized. 


Leakage fram FURL MANIFOLD part (D) 
must not exceed 10 selm. 


No leakage is allowable. 


PRESSURE MONITOR "A" gage must indicate 
$045 psi. CHECKOUT port (F) pressurized. 


Same as steps v and w. 


PRESSURE MONITOR "A" gage must indicate 
100110 pel. CHECKOUT port (F) pressurized. 


Same ag steps v and w, 


CHECKOUT pert {F} depressurized. 


MED PREES FURL COMPATIBLE panel 
depressurized. 


Nane, 
POWET and AC INPUT lights off. 


VA RNING 


The {cllowing procwdure uses cleaniny compound, vhieh ia 
volatile, Use ina well-ventilated area since the vapare 
Aleplace the oxygen in the air, resulting in auffoeatlon. 


ach. ltemove a]! Jealt-iest compound fram 
joints and (ittings with a clasa, dry cloth, ox by 
flushing inaccessbble arearn wilh eleanlig com- 
pound (MUL- C-d1302). 


ad. Remuve checkout valve from dest setup. 


ae. If checkout valve testing is terminated, 
Bacure equipment as outlined in paragraph 21-24, 


af, Install protective closures, Refor to 
patagraph 27-2. 


Nowe, 


None. 


None. 
None, 


Change No. 20 - 18 May 1971 at-49 


section XXT 
Poragraphe 21-434 to 21-33 


21-23A. SNGINE RETURN SWITCH 


DEACTUATED POSITION VERIFICATION TEST. 


hesult, 


Multimete: must indi- 
cate Infinity between 
pins A and C and conti- 
nuity between pins B 
and D. 


None. 


Procedure 


a. Using 4 mulli- 
metor, continuily i¢st 
position swiich. 
Record mulliwmeter 
indication. 


b. instal) prolec- 
five closures. Nefer 
to paragraph 21-2. 


21-24, SECURING TEST EQUIPMENT. 


21-35. After checkout vaive testing is com~ 
pleted and valve is removed from fest setup, 
secure equipment as foilaws: 


a. Reduce facility gaseous nitrogen supply 
to zero. 


b. On PNEU SOURCE CONTROL panel, cloge 
NITROGEN SOURCE SHUTOFF vaive, 


c. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valye; then 
apen SYS VENT valye. 


d. On MED PRESS FUEL COMPATIBLE 
punel, open SHUSOFF and VENT valves and 
adjusi PRESSURE REGULATOR to vent 
trapped pressure, ‘ 


e. Close vil shuteif valves, regulators, and 
utility valyes- 


f. Make sure all pressure gages indicate 
zcro; then close all yent valves. 


g. Cap ulility panel und test cell panel outlets 
and connectors. 


h. Turn oscliloscupe and digital yolimeter 
power aff, 


i. Move TEMPERATURE indicator switch 
to OFF. 

|. Ou HYDRAULIC CONTROL panel, press 
swilchelighis go that IIYDRAULIC SYSTEM RY¥- 
PASS taht indicates OPEN and remaining lights 
tndicate CLOSE or VENT. 


k. On ELECTRICAL CONTROL panel, press 
YTRST SELECT suiteh-lghts so that ail lights 
are off; then press POWRRON switch-light. 


lh Furn DC POWER SUPYLY off. 


m, On POWER DISTRIBUTION panel, pull 
out circuit breakers. 


21-30 Change No. 2) - 12 November 1$71 


R-3896-3 
Valume II 


21-26. CHECKOUT VALYE ACTUATOR 


309399, 


41-27. The following procedures contain clean- 
ing. inspecting and repairing, and lestirg: in- 
formation required to maintain the checkout 
valve actuator. Didassembly and assembly of 
the checkout vaive actuator is not recommended, 
See flgure 21-14 for special test equiptient 

used during these pracedures, 


21-28. CLEANING. 


21-29. Clean ¢tectrical connector and hand- 
Wipe extorior surfaces of [ilter and actuator 
as outlined in R-3496-3, Volume I. 


ee ne re 


Part Number 


Nomenclature Use 
Motel Multimeter Makes electri- 


630 (Triplett), 
or equivalent 


cal meayure- 
ments 


Model 1620C Megohmmeter Makes insulation 
(Freed Trans- resistance 
former Co), or tests 


equivalent 


Figure 21-14. Special Test Equipment 
for Checkout Valve Actuator 

21-30. INSPECTING AND REPAIRING, 
41-31. inspecting the checkout vaive actuator 
determines if the iutivyidual parts have been 
damaged by mishandling or wear. See figure 
21-15 aad inspect individual parts for general 
evnditiun, thread damage, corrugion, distor~ 
tion, nicks, burs, Seratehes, and bent eloctri- 
fal pins, 
21-32, NESWING, 
21-33, This procedure outlines requirements 
for testing the chockaut valve actuator, Any 
deviations, including the use of other test 
equipment, must be equivalent to the teat re~ 
quiraments, safety standarda, and equipment 
specified in this procedure. Reier to paragraplis 
43-34 and 21-45 for checkout valve actuator 
teat procedures. 


R- 3896-3 Section XX1 


Volume II Faragraph 21-34 
Part Name Inspecting Repairing 
Filter Damaged threads. Refer to R-3896-3, Volume I, for 
thread repair. 

Bent or broken pings on Replace actuateur, 

electrical connector. 
Actuator Damaged sealing surface. Repiace actuator. 

Damaged threads. Refer to R-3896-3, Volume J, for 


thread repair. 


Damaged shalt, Raplace actuator. 


igure 21-15. lispecting and Repairing Checkout Valve Actuatar 


Procedure Result 


2t-34. RESISTANCE TEST. 


a. Connect a 28-vde electrical power cource Nons. 
fo actuator electrical connector (positive (+) to 
pin A and negative (-) ta pin E}) Make sure 
power source is turned off. 


CAUTION 


The 28 yde mast not be applied to vins A and B simultaneously, 
since damage to the equipment will result. 


e The correct polarity must be maintained or the filter diodes will 
be damaged when voltage ig applied. 


NOTE 


The power suppty panel located on Components Test Console 
Q3141 may be used as a source for 2B vde. 


b, Apply 48 vde te ping A and B to move Actuatar moves to OPEN (engine) positlun. 
actuator to OPEN (engine) pogillen. 


c. Deenergize 28-vde eieckrical power None. 
source; then remove power source from eleoe 
trical comector, 


d. With actuator in OPEN (engine) position, 
usn multimeter to measure resistanee, ag 


follows: 
{1) Between pins A and Cc. Resintance must be leas than 10 ohms, 
(2) Between pins 8 and BE. Resistance must be lese than 10 ohms. 


Change No. 21 - t2 November 1975 21-32 


Saction XX] R-3896-3 


Paragyaph 21-95 Yolume II 
Procedure Result 
e, Connect 28 vde to aclualor electrical None. 


connector (positive (+) to pin B and negative (-) 
to pin). Moke gure power source ia turned 
off, 


CAUTION 


The 28 vde must not be applied to pins A and B simultaneously, 
since damage to equipment will result. 


e The correct polarity must be maintained or the filter diodes will 
be damaged when voltage is aprlied, 


f. Apply 28 vee to pins B and E to move actu- Actuator muves to CLOSED (ground) position. 
atur to CLOSED (ground) posiiion. 


£ Deenergize 28-vde electrical power None, 
source; then remove power soul'cé frum elec- 
trical connector. ; S 


h. With actuator in CLOSED (ground) posi- 
(on, use multimeter to measure resistance, 
as follows: 


{1} Between pins Band D, Resistance must be leas than 10 ohins. 
(2) Between ping A and E. Resistance must be less than 10 chms. 
i, Leave actuator in CLOSED (ground) None, 
position. 


21-35. INSULATION RESISTANCE TEST. 


a. Using megohmmeter, apply 50 vdc for Insulation resistance between ping and case 
2.0 (40,5, -0.0) minutes betwean cach pin and must exceed 50 megohms. 
case individually, and measure resistanec, 
Connect nositiye (+) to ping and negative (-)to 
cage, 


CAUTION 


The electrical connector must be dry prior to performing test, 
Since moisture can cause the ingulation to break down. 


# The correct polarify must he maintained or the filler dlodes wilt 
he damaged when voltage ia applied. 


NOTE 


Inflial low-resiglance readings due to charging of the filter capar- 
itors must not he the vause for rejecting the actuater, 


21-32 Change Na. a1 = 18 November 197 


___IN THE USE OF THE EQUIPMENT. 


R-3896-3 Section XXIF 
Volume IT Paragraphs 22-1 to 22-2 


SECTION XXII 
ENGINE CONTROL VALVE 


WARNING 


COMPONENTS TEST CONSOLE 62141 AND COMPONENTS ADAPTER SET 
G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED 


TR ree ar oe 


22-1, ENGINE CONTROL VALVE 601875. tools, Refer to R-3986-4 for protective closures, 

Lubricate (Method A) all closure fasteners used 
22-2, The following procedures contain the in valve inserts with lubricant yrease RBO140-012 
disask#embling, cleaning, inspecting, and (Rocketdyne). Specified lubrication methods are 
repairing, assembling, and testing information outlined in R- 9896-3, Yolume 1, 


required te maintain the engine control vaive, 
See figure 22-1 for lest equipment and special 


__ Part Now ae Nomenclature wens Use 

T-- 4031700 Pressure Test Fixture Adapts to valve ports during prepsura test. 

314i Components Test Consele Provides gaseuua nitrogen and hydraulic 
fuel fox testing engine control valve, 

G3143 Components Adapter Set Provides hardware for engine control 


Model 621CR 
(Hewlett 

Packard Co), 
or equivalent 


M'T-109 
{Waugh}, or 
equi velent 


Model G-12 
(Triad Trans- 
former Corp), 
or equivalent 


valve test setups, 


Elactronfc Counter Provides a meuns for measuring How 
during timing and actuation tests, 


Flowmeter (3/4-inch Provides a méans for measuring flow 
inlet and outlet) during timing and actuation tests, 
Transformer Provides voltage compatibility between 


flowmeter and electronle counter during 
timing ang actuation tests. 


Pressure Gage 0-15 psig, Measures hydraulic pressure during 
0. 28% full-scale accuracy, surface wetting leak-fest. 

hydvaulle service, or 

equivalent 


A al 
rr a 


Figure 22-1. Text Equipment and Special Toole for Engine Control Valve 


Change No. 22 ~ 16 February 1972 22-1 


Saction XXII 
Paragraphs 22-3 to 22-8 


| Figure 22-2 deleted. 
22-3, DISASSEMBLING, 


22-4, Disassemble engine control yalve, as 
required, to acconipligh necessary repairs 
and/or replacemant, See figure 22-3 for parts 
and index numbers, 


a. Remove plugs (1), gaskets (2), and 
bolts (3). 


b. Remove bolts (4), washers (5), valyes (6), 
retainers (7), and packings (8), 


c. Remove hoits (9, LO}, washers (i1}, 
solenoid valve (22), and seal (13). 


d. Remove bolts (15}, washer (16), and 
cover (17), 


ea. Remove filters (19, 24} witha $/8-24 
threaded T- handle, then remove retainers 
(18, 25) and packings (20, 23, 26, 27) from 
fillers, 


NOTH 


Plate (28) and pins (28, 30) need not 
be removed unlass damaged. 


22-5, CLEANING. 


22-6. Clean filter of engine contre! valve as 
outlined in parup7aphs 22-7 through 22-10. 
Clean remaining valve paris for hydraulic 
vetvice 45 outlined in @-38d8-3, Yolume I, 


22-7, CLEANING FILTERS, Englae control 
valve ftlters must be cleanod ultrasonically, 
The vitrasonie generator and transducer must 
be capahle of 15~40 ke per second, 5 watlg per 
square inch aladimuin cod 7.5 watts par square 
inch maximum (calculated) power input for par- 
ticle counting, ant 3 watts por square inch 
rainimaum power input for cleaning. The power 
of the unit (input inte lank) may be calculated 
as follows: 


Nanietag rating of ge.terator Number of 


"= watin/in? 


— ee 


a 
Tank surface area {in*) 


22-2 Change No. 40 - 19 May 1971 


R- 3896-3 
Volume II 


22-8, PRE-CLEANING FILTERS, 


a, Prepare a solution of the following ingre- 
dienta. Solution must be thoroughly mixed and 
heated to 110° to 120° F, inereased equivalest 
acrounts may be uged for larger volumes. 


{1} 1,000 milliliters distiNed or delonized 
water, 


{2} 30 grams EDTA (ethylenediamine tetra- 
avetic acid), 


{3} 226 grama DSP {dlsodlum phosphate 
heptahydrates NO,UPO,7H,9). 


{4) 5 milliliters triton X~100, 


b, Filter solution through a fiitar disk (10. 0- 
micron maximum) and collect in a clean staln-~ 
less steel container, 


NOTE 


Solution must be continuously recir~ 
culated through 25-m{cron (absolute) 
stainicas steel filters when ultrasonic 
unlit is not turned on, 


c, Suspenu filler ta be cleaned with open end 
up in solution and soak for 10-15 minutes. So- 
lution temperature must be 120° 415° BP, 


d, Follywing soaking period, operate ultra- 
sonic unit ala mintmurm of 3.0 watts per square 
inch for 10-12 mémiutes, 


e. Remove filter and suspand (open end up) 
ina clean glass container containing filtered 
tap water (26-micron absolute} heated to 140 
110° F. Operate ultrasonic unit for 2-4 minutes 
at minimum of 3.0 walta per square inch. 


f, Change water in container and repeat 
step e. 


g. Hepeat steps c and d, increasing times 
by 5-6 minutes. 


h, Rinse ‘ltters with Hilered (25-mlcron 
absolute) deionized water (ambient) at full foww 
for 3-5 rainuics. 


i. Repeat steps e and f, 


R-3896-3 Section XXII 
Volume if 


a a a a ll 


i a a a a 


Fi-4-41 
1 Plug 10 «Bolt 18 filter 27 «Packing 

2 Gasket 11. Washer 19 Retainer 28 = Plate 

3 Boit 42 Selenaid Vaive 20 Packing 2gA Insert 

4 Bolt 13 Seal 21 (Deleted) 28B Insert 

5 Washer 44 = (Deleted) 22 (Deleted) 28C Ingert 

8 Valve 15 Bolt 23 Packing 29 «Pin 

? Relainer 16 Washer 24 Filtex 30) Pin 

8 Packing 16A Insert 25 Retainer 31 Manifivkd 

) Bolt 1% Cover 26 Packing 


re a re rrr yg I Ry A lg A yr 


Figure 22-3. Engine Cuntrol Valve--fxploded View 


Change No, 20 - 19 May 1971 22-3 


Section KX 


R- 9898-3 


¥olume I 


j. Repeat stepa e and f using filterad (25- 
micron absolute) distilled or detonized water 
at ambient temperature, Check pH of water 
bath and water bath source, Readinga must 
agree within 0.2, Repeat steps as necessary 
until balance desired is achlevod, 


WARNING 


The following procedure uses 
trichlorosthylene, which is a toxic 
solvent, Inhalation of its vapors 
or prolonged contact with the liquid 
can cauge serious injury or death, 


@ Compressed gas must not be used 
for drying or cleaning unless effec- 
tive chip guarding is uzed and 
personal protection equipment is 
worn, 


k, Dry filters in an oven at 200°210° F for 
a Minimum of 30 minutes or hy purging with a 
regulated source of low-pressure (less than 
30 pstg) eeseous nitrogen (MIL- P- 27401) or 
glean, dry alr conforming to the cleannezs and 
humidity requirements ot MIL-P- 27401, 


22-3, CLEANNESS OF EQUIPMENT, 
WARNING 


The following procedure uses 
cleaning compound which is volatile. 
Vee in a well-ventilated urea since 
the vapors digplace the oxygen in 
the alr, resulting in suffocation, 


a. Check cleanness of equipment (without 
installing filter to be cleaned) with 200 milli- 
liters of cleaning compound (MIL-C-81302) 
filtered through a 0,45-micron filter, Pase 
fillered cleaning compound through oquipment 
and collect {na clean container. 


b, Fiker collected fluid through a black 
0,45-mieron filter disk for particle counting. 
Do not disrupt particle distribution on disk. 


ce. Perform particle count. Maximum num- 
ber of partleics larger than 60 microns must 
not exceed 100, If particles exceed this limit, 
repeat procedure until within accepted Ilmlt, 


22.4 Changa No, 23 - 3 August 1972 


22-10. CLEANNESS TEST. 


a, Install filter in ultrasonic unit ao that 
fluid will pass through fliter in designed dirac- 
tion of flow, 


b. Turn on wltrasonic unit (5-7 watts per 
square inch). 


WARNING 


The following procedure uses 
cleaning compound whith is yolatile. 
Use in a well-ventilated area since 
the vapora displace the oxygen in 
the air, resulting in suffocation, 


c. After 130.25 minutes and at intervals of 
4, 7, and 3 minutes, pass 50D milliliters of 
cleaning compound (MIL-C--81302} through the 
iter and collect approximately 2,000 milli- 
Mlters of fluid in a clean con'siner, 


NOTE 


Flaid level in filter container must 
remain relatively constant at a point 
near the filter collar. 


d. Turn off ultragonic unit, 


e. Filter the sample through a black 0. 45- 
micron membrane disk, rinsing collection con- 
tatnor with clean fluid when approximately 25 
milliliters of sample fluld remains to be Eltered. 


f. Perform particle count. For particles 50 
microns ln sizo and larger, the entire effective 
filter disk srea must be counted and all particles 
of 50-100 microns and over muat he counted and 
recorded, with no differentiation between parti- 
cles and fibers, Contamination callactad for a 
2,00Q-inlilliiter sample must not excead 1,000 
particles In 50-100 micron range and 200 parti-~ 
elea In excess of 100 microns (including fibers). 
Filters not meeting these requirements must be 
recleaned as outlined in this paragraph, 


R-3806-3 
Volume II 


} WARNING 


\ . The following procedure uses 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapars 
or prolonged confact with the liquid 
can cause scriaus injury or death, 


s Compressed gaa must not be used 
for drying oy cleaning unless effec~ 
tive chip guarding 18 used and 
personal protection aquipment is 
worn, 


g. Dery filters in an aven at 200° +19° F for 
a minimum of 30 minutes or by purging with a 
regulated source of low-prassursa (less than 
30 psig) gaseous nitrogen (MIL- P~ 27401} or 
elean, dry air conforming to the cleanness and 
humidliy requirements of MIL-P~27401. 


22-11. INSPECTING AND REPAIRING, 


22-12, Inspectiug the engine contre] valve 
determinos tf the fndividual parts have been 

| damaged by mishandling or wear, See figure 

i 22-4 and inspect individual paxte for general 

( condition, damage of threads, corroglon, dis- 

tortion, nieks, bure, and seratehes, Dimen- 
Alonal limita are listed in igure 22-4A and 
form the guide for serviceability of parts, 
Minimum and maximwm values are glyen that, 
when exvseded, require repair or replacemznt 
of the applicable parts, 


22-13, ASSEMBLING, 


22-14, Tho asrembiy procedures for the engine 
control valye must be performed in the order 
listed and ail parts must niect cleaning require- 
ments as outlined in paragraph 22-5. The 
lubricant used in this procedure if hydraulic 
Duid (MIL-H-5608}, Speeified Jubrication pro- 
ecdures (method) are outlined in R=349e-3, 
Volume I. See Hgure 22-3 for parte and index 
numbers, 


a. Lubricate (Method M) packings (26, 27) 
and ingiall packings and retainers (25) in 
greoves of filters (24), Install ftlters (24) with 

| ; a 3/8-24 threaded T-handle in manifold (31), 
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Section XXIL 


29-4A/22-4B 


7™ 


R-3896-3 Section XXII 


Volume [i 
Part Name and g : 
Index No. : Inspecting Repalring 
Valye (8) Damage to sealing surfaces or Replace. 


gate, 


Solenold Yalve (12) Refer to sectton XXIIL. 


Seal (13) Deterlorated or damaged geal- Replace seal. 
img surfaces. 
Filtera (18, 24) Damage to element or sealing Replace filter. 
surfaces. 
Manifold (13) Damaged inserts, Replace inserts. Refer to R-3896-3, i 
Yolumé I. 
Deterlorated or damaged Replace anodic coating on iridite as out- 
anodic coating, lined in R-3896-3, Volume I. 
Damaged sealing surfaced. Replace manifo)d. 
Damaged threada. Refer to R-3896-3, Volume [ for thread 
repair. 


SE Tne SN 


Figure 22-4. Inapecting and Repairing Engine Control Valve 


Part Name and Minimum Hiaximum 


Index No, Dimenaion (Inches) {inches} 
Manifold {31} Check valve (8) bore diameter 1.687 1.889 
Filter (24) bore Inner diameter 1,380 1.383 | 
Filter (24) bora outer dlameter 2.249 2,251 
Fliter (18} bore inner diameter 1,755 1.758 
Filter (18) bare ouler diameter 2.312 2.314 
Valve (8) Packing (8) groove diameter 1, 508 1.511 
Packing (8} land diameter 1.684 1.185 
Fiiter (24} inner end land diameter 1. 366 1. 369 
Outar end land diameter 2.246 2.247 
Filtav (18} Inner end land diameter 1.741 1.744 
Outer end land diameter 2. 308 2.309 
Beal (13) Thickness 0. 182 0. 192 


Flat within 0.910 inch total 
rE te al SP A a Tr A 


igure 22-4A. Dimensional Limits for Engine Contsol Yaive 
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Section XXII 
Paragraphs 22-15 to 22-16 


b. Lubricate (Method M) packings (20, 23) 
and install packings and retainers (19) in 
grooved of filter (18). Install filter (18) with a 
4/8-24 thregded T-handla in manifold (31), 


c. Position cover (17) on manifold (31); then 
secure cover to manifold with bolts (15) and 
washers (16). Torque bolts to 320-390 in-lb. 


ad. Position geai (13) and solenoid yalye (12) 
on manifold (31); then secure solenoid valve to 
manifold with bolts (9, 10) and washers (11). 
Torque bolts to 320-390 in-li. 


e. Lubriegte (Method M) packings (8) and 
ingtall packings and retainers (7) in grooves of 
valves (6). Install valves (6) in manifold (31), 
then secure valves to manifold with bolta (4) 
and washers (5), Torque holts to 80-100 in-ib. 


f. Angtall bolts (3} kb) manifold (31), Terque 
bolts to 80-100 in-lb, 


G Lubricate (Method M; gaskets (2), and 
lubricate plugs (1) by thorough!y wetting the 
threads. Place gaskets (2) on plugs {1), then 
install plugs in mantfold (31). Torque plugs to 
40-65 in-lb, 
af Safetywire bolts (4, 9, 10, 15) and plugs 
22-15. TESTING. 

22-16. This procedure outiines requirements 
for testing the engine contral valve using Com- 


ponents Tesi Console G3141 and Componenta 
Adapter Set G3143. Any deviatlons, including 


Valve Port 


GSE SUPPLY 


Index Letlar 


———. 


ENG SUPPLY 
OPENING 
CLOSING 


7 Yo A Do > 


RETURN 
EF OVERRIDE 


NHI and NHIb 


R-+3896+3 
Volume & 


the uge of other test equipment, must be equiya- 


ient to the test requirements, safety standards, 
and equipment specified in this procedure, 
Prior ta starting the test, install test fixtures 
on the engine control valve as specified in 
figure 22-5. Index letters are assigned to the 
valve ports for ease of identification in ilustra- 
tions. Set up components tcst console electrical 
patch panel as specified in figure 22-6 and pre- 
pare console for use (figure 22-64). See figure 
22-7 for engine control valve cutaway view. 
Rofer to paragraphs 22-17 through 22-18 for 
engine vontrol valve test procedures, and see 
figuree 22-7A through 22-11 for test setups. 
Refer to figure 22-8C for a typical vaive timing 
trace, The engine control valve must be firmly 
fecured during testing, 


WARNING 


Components Test Console G314i1 and 
Components Adapter Set G3143 must 
he operated by authorized personral 
trained in the use of the equipment. 


CAUTION 


The engine control valve start sole- 
noid muat not be actuated until 800 
psig minimum pressure has been 
applied to sither the GSE or ENG 
supply port; otherwise, damage to 
the spoal can result. 


Port Connection 


Fixture 
T-503 1700-303 M538656- 18 
T-5031700-303 MS33656.-16 
T+5091700-302 MS33656-16 
T-503£700-302 MS33656. 16 


T-4031700-301 MS33656-20 


None AND1G050-6 


None ANB15~4C 


Figure 22-5. Preparing Engine ('ontrol Valve for Test 
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. * 


cae a 


O 


b 


R- 3996-3 Section AXTk 


Yolume IT 
TEST 
DIGITAL SELECT 
VOLTMETER 1 FLOWMETER 


BYDRAULIC 
FLOW 


PREUMATIC 
PLOW 


CHASSIS ie} RETURN 
GROUND a =O 


FLOWMETER FREQUENCY MONITOR PATCIING 


$026101-S8-21.4 


Figure 22-6. Components Test Console Patch- Panel Requirements (Sheet 1 of 3} 


Change No, 40 - 19 May 18%] 22-'T 


Section 7€XII It- 3696-3 
Volume I 


i ne nt sn 


TEST 


124.1281, eS SEIECT 
+ i 
pict | “wate bepoore | Ses | ae 
a cz +! sy Tia ob 
SUPPLY SELECT ELEY iF ! 
= Ph res ' 
"9 SRLECT | 
+ ro) 2 
sl ate | 
ae 
i VOILTMETER AMMETER ‘ 
oF ; 
| 
-———_ | 
TA 
: + + : 
! " 
1B i 
TEST 
ae SELECI( 14 ! 
UGHT “sw Ww ; 
' 
is! ot og 7 cS PHESSURE 
P) 1 oh a] 
FEST i au & TRARSOCCERS 
20 StIRC) 31 e704 PI04 : 
+ eee >. aya BE pa : 
26 LC _ amr nrrnererd 
TOWER 
SUPPLY TRS? 
SELECT 


i eunput 
VRRTICAL 

We 
RETUCAN 


+ INPUT 
DAT 
YNT 

SONAL 


4+ INPUT 
yee SEAL 

BM 
RETUES 


a arts eo = 143-208 | 
Figure 22-4, Cemponents Test Console Patch-Panel Requtrements (Sheet 2 of 3) 
22-8 Change No, 2C ~ 19 May 1071 


K-9896-3 Sectlon XXI! 


Volume If 
Pateh- Cord From J6- To J6- Patch. Cord From 16- o 16- 
K3, 1B 13M K3, (a) 1K BL, 
K4,09 1c 2¢ K3, (a) 4M 20L 
12h K3, (a) 4E 20K 
K3, tb) 1H 13H K3. (a) 5L 5P 
3088-17 1F 3K (+) K3, (a) 5M 5R 
K4,09 IP 3B | 3088-14 6L 6M 
4p K3. (a) TC 17N 
K5,09 ik 4R K3.(a} rac) 8E 
20C K3 fa) TF 19L 
(a) 20M =o |._—sK3. (@) TG 17P 
K2. tay 2k 13K KS, (a) "J BT 
9088-17 2F Bu(+) Kg, (2) NK 19K 
Ka, (2) 4c 4h K3, {a} gC 17K 
K3, {2 2L av K3, (a) 8G 17L 
K3, (a) 2M aR K5.09 8M 20P 
K3. (4) ac 208 K3, (a) GF 124 
K3, (a) IG + Input Ka. (a) 100; 12D 
Ext Syne K3. {a} 1iA 12¢ 
(on Scope) KA,09 1c 133 
3088-14 aL aN 13L 
K3. a) 4G 20M K4.09 1M 17R 
19D 
(a) Use any cable length required. 
{h) Diode ioaeaiicy must he connected with red lead on same side as (+), 
Tigure 22-6. Components Test Console Patch- Panel Requiranienté (Sheet 3 of 3) 
- Panel Control Position Indication, Remarks 
NOTE 
The press-to-operale switch-lighta located on the Components 
Test Console Gd141 operate on anrl off by allernately pressing 
the face of the switch, Make sure switch-lights are pressed 
only 28 negessary tn order to obtain the specified indication. 
PRE-POWER TURN ON 
POWER DISTRIBUTION CBi (30 AMP) Pulled aut Console mein power off, 
CB2 (10 AMP) Pulled out Elccirical utiltty ouwviets 
power off. 
PRESS/TEMP CHANNEL OFF 
MONITOR SELECT 
DC FOWER SUPPLY AC INPDT Down (off) 
Figure 22-6A. Preparing Components Tast Console for Use (Shaet | of 6) H 
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Section XXUF 


Panel 


PRE-POWER TURN ON 


{continued} 


MLECTRICAL 
CONROE 


OSCILTOSCOVE 
DIGITAL YOLUMETFER 


TH8T CHUL RLECT, 
QUTLETS 


H-3896-3 


Connector ITO 


Caonnertar 02 


Comnertor Ji03 


Connector J704 
Connector JT05 


CAUTION 


Indieattoa/Re marks 


Volume [1 

Control Position — 
VOLTAGE Midposi!tion 
VERNIEK 
VOLTAGE Fully counter= 
ADFUST vlockwlse 
CURRENT U 
LIMLT 
AC INPUT OF 
INDICATOR 
MILLIAMPERKS OFF 
RANGE SELECT 
VOUTS RANGE OFF 
SELECT’ 
VOLTAGE FULL 
ADTUST DECHEASE 
INTUNSITY POWER OFF 
VS V/2N0¥ Lisv 
160 KC STh INT 
INT/EXT 
POW UK Dawn (off) 


Cappect 

Cable AS52752 
Resistor plug 
d058-9 

Cable Bi52751 


Capped 


At rear of unit, 


At rear of unit, 


For atart and stop 
solenoids, 


Tomperature biedertor 
loud. 


Vor praasure 
transducers. 


Facility paevaatic and hydraulic supplies to cangole must be uff. 


POWER TURN ON 


POSER DISTRIBUTION 


a4-BR 


Flipure 22-64 


CBI (30 AMP) 


Change No. 20+ 19 Moy 1971 


Pushed tn 


Console main power 
on. 


en i 


Preparing Components ‘fest Console for Use (Sheet 2 of 6) 


a i rr i er rn a ce 


Panel 


DC POWLR SUPPLY 


ELECTRICAL CONTROL 


HYDRAULIC CONTROL 


rere ee oye 


R- 3896-3 
Yolume IT 


CB2 (10 AMP) 


AC INPUT 


CURRENT 
LIM(t 


POWER 
VOLTS- RANGE 
SELECT 


MILLIAMP ERES- 
RANGE SELECT 


TEST SRLECT 4 


TEST SELECT 2 


VESLS SELECT 3 


TEST SELECT 4 


TEST SELECT 5 


TEST SELECT 6 
TEST SELECT 7 
TEST SM LECT 8 
VOLTAGE 


ADIUST 


HYDRAULIC 
SYSTEM BYYASS 


RYDRAVLIC 
SYSTEM SUPPLY 


8ectlon XXII 


Pushed in 


Up 


D (0-40) 


A (0-500) x 


INCIEASE 


(a) If Indication ia not as spociiled, press swihich-light, 


te re i, 


Position 


2 


Indication/RNemarks 


Fleectrical utility outlets 
power an. 


None, 


Approximately two-thirds 
of way between 0 and 3, 


POWER ca on, AC INPUT 
light on, & 


None, 
None, 


Light 1 OFF. START 
SOLENOID contro}, (0) 


Light 2 OFT, Timing and 
STOP SOLENOID control, (a) 


Ught 3OFF, Digital volt- 
meter tolurn and tranadicer 
power contre}, (a) 


Light 4OPrF, Timing 
power control, (a) 


Light BOF, Transducer 
alenal and o¥cllloscope 
input eontral, (2) 

Light 6 OFF. (Not used,)(a) 


Light 7OFF, Hydeaulie 
flow nionttor cantyrol, 44? 


Light BOFF, Pneumitle 
flow monltor control, \° 


VOLTS moter indieatos 
28 10.5 volte. 


oven, ®) 


cLoss, 


Figure 22-6A, Prepaving Cornponents Test Consule for Use (Sheat 3 of 6) 
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22-A—C 


Section XKII 


Panel 


ROWER TURN ON 
(cuntinurd) 


OSCILLOSCOPE 


DIGITAL, YOLTMETER 


R- 3896-3 
Votume I] 


re 


Contrul 


ee 


TEST CELL 
SUPPLY "A" 


TEST CRLL 
SUPPLY "'B” 


FLOW MONITOR 
SIUTOFF 


LOW FLOW 
BYPASS 


FOCUS 


VERTICAL 
POSITION 


HOmZ, POS)TION 


INTENSITY 


Power gh. 


115V/230¥ 


100 KC SvD 
INT/EX'T 


STORE/PASPLAY 
DUNG COUNT 


RANGE 
FUNCTION 
ATTENLATION 
SAMPLE PERIOD 
SAMPLING RATE 


POWER 


Posilion 


Indication/ Remarks 


Arrow up 


Arrows up 


Arrow up 


Atrow horizontal 
(to deft) 


On 


115V 


TN'1 


DISPLAY 


100V 

VOLr 
Midposttlan 

L SNC 100 PER 
STOP 


ON 


(a} If indteation is not aw specified, press switch-ighl, 


i ee 
a a 


setpn eens 


vent. ©) 


vent. @ 


cLosg. ®) 


ciose, ) 


Adjust later for bast focus, 


Adjust hater for best 
poslticn, 


Adjust later for Lest 
position, 


Adjust later fur heal 
intensity, Allow 30- 
minule warmup pertod 
before use, 


To right of cathode ray 
tuba, 


At rear of unit, 


At roar of anil, 


At rear of untl. 


If dipiitai voltmeter tdi 
cates OVENLOAD, walt 
at lenst one nilnute before 
resettlag, 


1 Serre hee 


Figure 22-6A. Preparing Components Test Consolo for Use (Sheet 4 of 6) 


22-8D 


Change No. 20 - 19 May 1971 


POWER TURN ON 
(continued) 


R- 5896-3 Saction XXII 
Volume IE 
Control Posltion Indivation/Renarks 
RESET Press Digital voltmeter Indicates 
00,0000 ta 40.0001 volt. 
NOTE 


Allow digital voltmeter ta warm up for at least 30 minutes 
prior to use, 


(Sr ee eee 


DIGITAL VOLTMETER 


OSCILLOSCOPE 


erence a rea 


Figure 92-6A, Preparing Components Test Console for Use (Shect 5 of 8) 


STORE/DISPLAY 
DURING COUNT 


RANGE 
FUNCTION 
ATTENUATION 


SAMP.E PERION 


SAMPLING RATE 


A VERT, 
SENSIFIVETY 


A VERT, 
SENSTVIVITY 
VERNIER 


8 VERT, 
SENSITIVITY 


B VERT, 
SENSITIVITY 
VERNIER 


SWEEP TIME 
HORIZ, SENS, 


SWEEP TIME 
HORIZ, SENB, 
VERNIER 


CHANNEL A 
POLARITY 


tall i 


DISPLAY Ac rear of unit, 

100V 

FREQ 

Midposltion Readjustment may be 
nacessacry during test to 
oltaln consistent readings. 
Rofer to digital voltmeter 
manual. 

1 SEC 

100 PER 

Arrow up 


1 VOLT/CM/DC 


Arrow horizontal 
ta right 


1 YOLT/CM/DC 


Arrow up 


§ MILLISEC/CM 


CAL Fully clockwise, 


POS. UP 


_— ci Nae a tn A 
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Section XXU -3896-3 


Volume i 
Panel Contral Position Indiculion/ KReriarks 

FLOW MONITOR TEST 

(continued) 
YER, CHOP 
PRESENTA TION 
‘TRIGGER LEVEL AUTO 
TRIGGER LEVEL EXT 
SYNC, 
pOa-AC be 
GROUND STRAPS Ground 
(A ond B} 
X1 SWP, - X5 41 SWP, 
EXP, 

PNEUMATIC 

PREPARATION 


a. Make sure that console is in the following condltlan: 
{l} Vent valves clased, 
(2) Shutoff valves clased. 
{3) Ulillly valves closed. 
(4) Regvlaters closed, 
(5} Utllity and test cell outtety capped, 
b, Supply facility gaagous nitrogen to console. 
¢. On SYSTEM SUPPLY panol, open ‘tO PUBL COMVATIBLE S¥s5 yhutoff valve. 
d. On PNEU SOURCE CONTROL panel, open NITROGEN SOURCK SHUTOFF valve. 
WARNING 
SYSTEM PRESSURIZED light (iacated on console and tn tast cell} 
vomas on to Indleate proggure downatroam of conaula reguiatora 
when indlyvictial panel SHUTOFF yalyes are opened, Safety pre- 


cauilons spoctfied in H-3898-3, Yolume I, must be Collowoul lo 
make gure of salety of personne) working with pressurized aystens. 


I eS ES ST As 


| Figuye 22-64. Preparing Components Vest Console for Use (Sheat 6 of 8} 


AAA i ah nln ne Hi 


2-10 Change No. 20 - 19 May 1071 


R-3896-3 Soctton XX 
Yotume I 


wD te 
4 


ENLARGED AT PROM wasaen 
4 Th A CONTROL AYOUE 
2.4 TIMES FOR CLAN TY WANE: ‘omits Pe eh 
OVERKDE gona Seat 
CRERAURE Cpesepaygsy SOY 
RSE Ed oe 
nen } aI 
ee ry re taxce 
oume eles va" yy" PADD 
Yi Y Ea ye 
Piston Lay y 4 y A WABI 
SEAL 7, 
ACTUATY A VA mead] oppo tip 
a Ky ai Sp eaueroto 
= Ly 
+= BWINO | G | 
iy Gaive OPENING FORT y y i fi 
. y CUMING 
alee 4 Ly 4 PONT 
a . PREASUNE FORT 4 tig 5 fd 
ENGINE oon (view Cc} tye i 
r) 4 LA tis yy 
MUP LY cod F aurrix Hass Uy y 
FILTERS i 4 yy ¢ 
A ane iN 
MANIFOL) Al. ee mah 7 
ESS SE S SS 
wu a J Pad 
B-B 
( 801075- 262A 


Figure 22-7, Engine Control Valye--Cutaway View 
Change No. 1f - 49 February 1968 22-11 


Seclion XXIl R-3896~3 


Paragrapha 22-17 to 22-17A Volume I 
22-17. LEAK-TEST. Procedure Resut . 
24-1%A. O-Ring Seating Test, Thia test is not (2} Presa HY- CLOSE light on and x 
roquired if it Wag performed on the four-way DRAULIC 8S¥YSTEM OPEN light off. 
dolenold valve as outkined in section XXII nor BYPASS switch-tight. 
is this teat required as part of a routing 
recycle test of the valve. (3) Press H¥- OPEN light on and 
DRAULIC SYSTEM CLOSE light off. 
WARNING SUPPLY switch-light. 
Components Teat Conacle G3141 aud bA. Using MED PRESS FUEL COMPATIBLE 


Componenty Adapler Set G3143 must 


be operated by authorized personnel panel, apply pressure to accumulator as follows: 


tralned Li the use of the equipment, (1) Close YENT None. 
Procedure Resull and SHUTOFF valves. 

a epee monic. “Hone: (2) Adjust PRES- MED PRESS FUEL 
uti S SURF REGULATOR COMPATIBLE panel 
ennees onive tac tine until REG SUPPLY pragaurized. 
as qutlined in para- PRESSURE gage 

indicates 660 +50 pat. 


graph 22-16; then 


Fee pee pen penne (3) Slowly open Accumulator precharged 
(figure 22-7A), Clogs SHUTOFF valva, to $00 150 psig. 
ORENING port (C) {4) Close SHUT- REG SUPPLY PRESS 
and CLOSING port OFF valve; then clase gage decronges to zera, 
‘ To PRESSURE REGULA- 


{D), Open hin valve TOH 
at RETURN port (Ff). 7 r 
ce, Slowly apply SUPPLY PRESSURE 
CASTION facllity hydrate gage must indleate 
‘The ongino control yalye atart bons hit 2,000 +100 pal. 
solonold must aot be weluatod with] PRESSURE pao 
#00 psig minimum pressure has iadlemen a Hoe 
been upplivd do GSK SUPPLY port +100 pat os 
{A}; otherwise, damago to the speol ie 
van result. d. OnAYDRAU= SUPPLY ght on and 
1. 7 if pane PENG 5 
@ The lines wed in the test avtup are pele oles ca PEEL lent ott 
1/2-inch flex huge unless otherwise SUPPLY "A" awlteh- 
specified, Tho cerract line sizca, light 
without any restrietlons, muat bo . 
used in the test setup, Any reptrle= IGH PRE Ress LUE 
Wions or the use of ines pinaller than ful FE RCE: dh ale hha 
Bpes aed SNe. (OHE Bote Oh CNBC panoi, apon VENT = HYDRAULIC CONTHOL 
dairiags to the valve during testing or yalva; thon adjust panels prosgurized 
can givo unacceptable test results. PRESSURE REGU- : 
‘ ze 
b. Using HYDRAULIC CONTROL panol, EIUDLY DRESS cues 
porform the followlng: inAtcales 1,700 150 pal, 
(1) Close HIGH None. 
PRESS SHUTOFF and a 
MED PRESS SHUTOFF § 
valvou, an 
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Procedure 


f. On HYDRAV- 
LIC CONTROL panel, 
Rlowly open HIGH 
PRESS SHUTOYrF 
yalya unti] on H¥D 
DIFF PRESS MONI- 
TOR panel, PR&S- 
SURE MONITOR gage 
indteates 1,900 1100; 
then close SHUTOFF 
valve, 


g@. On ELECTRI- 
CAL CONTROL panel, 
mako sure that VOLTS 
meter indicates 
28 30,5 volta, 


h. On ELECTRI- 
CAL CONTROL panel, 
proas TEST SELECT 
1 awlich-light. 


t. On BLECTRI- 
CA1, CONTROL pand), 
progs TEST SELECT 


1 and 2 Awltch-lightu. 


R-9898-3 
Volume If 


Result 


PRESSURE MONITOR 
faye must indicate 
1,500 3100 pal, 


VOLTS meter must 
Indicate 2B +5.5 volts, 


Light 1 on and START 
SOLENOID energized, 


Light 1 off and START 
SOLENOID deenereizec, 
Lights 2 and JA on end 
STOP SOLENOID 
energived, 
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Section XXII 


22-12 A 


Section XXIi R-3896-3 
Volume IT 
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YN 
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ee 
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Figure 22-7A. Engine Control Yalva External Leak-Teat Setup 
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R-3896-3 


Section XXII 


Volume HU 


Result 


ae 


Procedure, 


j. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
2 switch- light, 


k. On HYDRAU-~ 
LIC CONTROL panei, 
press TEST CELL 
SUPPLY "A" switch- 
light. 


Lighiss 2 and 1A off 
and STOP SOLENOID 
deener'gized, 


SUPPLY light off and 
VENT light on, 


1, Perform steps 
d and ¢ through k 20 
times. Those steps 
constitule one eyels, 
Duration of each cycle 
nist be appreximately 
2 minutes, 


Sume as steps d and 
#t through k. 


WARNING 


The following procedure specifies 
cleaning campound, which ix volatile, 
Use Ina well-ventilated area slneo 
the yvapars displace tho oxygen in 
{he aly, resulting In auffoeatlon, 

m, Aftor 6th, None. 

LOth, and 15th cycle, 

Inspect valve for 

oxternal jeakage, 

If lonkaye ln obreryed, 

wlpo wetted area clean 

with a eloth damponed 

with cleaning cum- 

pond (MIL-C- 81302), 

or equivalent, 


n, Alter 20th Rejact valya if igakage 


cyclo, Inapoct valve exists, 
for oxtarnal leakage, 
a. If thore is no Nona. 


extornal leakage aftor 
complation of 20 

cycelos, deprassurize 
valve ag outlined in 
dteps p through t, thon 
perform surface walting 
teak-teat. 


Procedure Reyult 

HIGH PRESS FUEL 
COMPATIBLE panel 
depressurized, 


p. On HIGH 
PRESS FUEL COM- 
PATIBLE panel, 
adjust PRESSURE 
REGULATOR until 
REG SUPPLY PI2tESS 
@fage Indicates zero; 
then open SHUTOFF 
and VENT valves, 


HYDRAULIC CONTROL 
panel deprasaurl zed, 


q. On HYDRAU- 
LIC CONT ROT, panel, 
upen HIGH PRESS 
SHUTOFF yalve. 


PRESSURE MONITOR 
¢age@ must indicate zero, 


r, On HYD DIFF 
PRESS MONI FOR 
panel, opan PRESSURE 
MONITOR ahutoff valve 
untli gage indicates 
zero; then close valve, 


SUPPLY PRESSURE 
gage indicates aero, 


8. Recuce facllity 
hydvaulle aupply 
preasure to zere, 


t. Using HYDRAYLIG CONTROL panel, 
perform the following: 


(1} Close HIGH Mone, 


PRGSS SHUTOFF valve. 


{2) Press 'THST 
CELL SUPPLY "A" 
ewiteli-llght, 


SUPPLY light off and 
VENT ltgtit on. 


(3) Press (fY- 
DRAULIC SYSTEM 
SUPTELY switch -light, 


CLOSE light on and 
OPEN light off, 


(4) Preag RY- 
DKAULIC SYSTEM 
BYPASS switch-light, 


OPEN light on and 
CLOSE I|lght olf. 


u. If testing ta boing Accumulator precharge 
ferminated for the day, decreagas to zarc, 
on MED PRESS FUEL 
COMPATIBLE panet, 
open VENT valve. 
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Section XXII 
Paragraph 22-17B 


22-17B. Surface Wetting Leak-Test. 
WARNING 


Companents Test Console G3141 and 
Components Adapter Set G343 muat 
be operated by authorized parsonnel 
trained in the use of the equipment, 


Procedure Result 


a. Prepare Com- 
ponents Test Console 
G3141 and engine 
fontrol valve for uae 
as outlined in para- 
graph 22-16; then, 
except as noted, 
connect engine con- 
trol valve to console 
(figure 22-T7A), 

Cliaa te test line from 
§-5000 P8IG HYD 
MON INLET fitting 
to AP HYD MON 
UPSTREAM INLET 
fitling and uncap AP 
liYPD MON DOWN- 
STREAM INLET, 
Close band valve 
boiween OP KNING 
port (C}) and CLOSING 
port (D}, 


None. 


CAUTION 


Tha engine ecatrol yalvo start 
Bulennid must not be actuated untht 
400 paste minimum pressure hag 
boon applied to GSE SUPPLY port 
(A); otherwise, damage to (he apoal 
dan repull, 


* The lines used in the test selup are 
1/2-inch fox hoso unless olherwise 
spocttied. The correct line sizes, 
without any restrictions, must be 
used in the lest setup, Any rostric- 
tions or the use of Hnos sinailer than 
Hpecifiod In tha test aetup ean cause 
damage to the valve during tusting or 
can glye unaceeplabls test results, 


b. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH 
PRESS SHUTOFF and 
MED PRESS SHUT- 
OFF valves. 
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None. 


R-3996-3 
Volume I] 


Procedure 


(4) Press HY 
DRAULIC SYSTEM 
BYPASS switch-light, 


(3) Prass HY- 
DRAULIC SYSTEM 
SUPPLY switel-light. 


c. Slowly apply 
facility hydraulle 
supply pressure 
until SUPPLY PRES- 
SURE gage indicates 
500 125 pal. 


a. On HYDRAU- 
LIC CONTROL panel, 
preas TEST CELIL 
SUPPLY "A" switch- 
Helht. 


e, Ou MED 
PRESS FUEL COM. 
PATIBLE panel, open 
YENT valve; then 
adjust PRESSURE 
REGULATOR untlt 
REG SUPPLY PRESS 
age indleates 25 25 
pel, 


f. On HYDRAU- 
LIC CON FROL panel, 
slowly open MED 
PRESS SHDTOFF 
valve until ow HYD 
IMF Il PRESS MONITOR 
panel, DIFFRRENTIAL 
PRESSURE gage Lidl- 
cates 3 to 7 psi, Hien 
tlosa SHUTOFF valve. 


i. Hold pressure 
on yalye for a If. 
minute interval; then 
on HYDRAULIC CON- 
TROL panol, preas 
TEST CELL SUPPLY 
"A" switch-Hght. 


Result 


CLOSE light on and 
OPEN light off, 


OPEN light an and 
CLOSE light off. 


SUPPLY PRESSURE 
gage must Indicate 
SOG 225 psi. 


SUPPLY light on and 
VENT light off, 


MED PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panel4 pressurized, 


BIFFERENTIAL 
PUSSSURE paga must 
indicate 3-7 pal. 


VENT light on and 
supply Ilght off, Yalve 
depresturized., 


R-3896-3 
Volume H 


Result 


Procedure 


th. Inspect valve 
exterior for wet 
surfaces, 


If yalve surfaces are 
dry, proceed to 
funetkonal tests (para- 


gvaphs 22-17C through 
22-18), if valve sur- 
faces are wel, proceed 
to step i, 


WARNING 


The following procedure specifies 
vleaning compuund, whieh ts volatile, 
Use ina well-ventilated area since 
the vapors displace the oxygen in 

the air, resulting in suffovalion. 


i, Wipe wetted 
surfaces dry with a 
clean clolh dampened 
with cleaning com- 
pound (MI-C-81302), 


j. Jtepeat stepo d 
and ¢ through 1 a max 
( mum of 5 thes, 


k. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES« 
SURE REGULATOR 
will RAG SUPPLY 
PRESS gage inlleates 
foro; than apan SUUT- 
OFF and VENT valves, 


1, On HYDTAU- 
LIC CONTROL panel, 
ppon HIGH PRESS 
SHUUTOFF valve, 


m, On HYD DIFS 
PRESS MONITOR 
panal, opan PRESSURE 
MONITOR pintoff valve 
unthl gage Indicates 
zero; then clogs valve, 


ne Reduce facility 
hydraulic supply 
( pressure to zero. 


TT 


None, 


Reject valve if wet 
surfaces are obsaryed 
afier the fifth 10- 
minule pressure 

inter vil, 


HIGH PRESS FUEL 
COMPATIBLE panal 
depresasurized, 


HYDRAULIC CONTHOL 
pinel depressurized, 


PRESSURE MONITOR 
gana must fidicata 
ZOPO0, 


SUPPLY PRESSURE 
age indicates zera, 


Section XXli 
Paragraph 22-17 


_o, Using HYDRAULIC CONTROL panol, 
perform the following: 


Procedure, Result 


(1) Close HIGH None, 
PRESS SHUTOFF yalve, 


(2) Press TEST 
CELL SUPPLY "A" 
switchelight, 


SUPPLY light off and 
VERT light on. 


(3) Press HY- 
DRAULIC SYSTEM 
SUPPLY switel= light, 


CLOSE light on and 
OPEN Might off. 


(4) Press HY- 
DRAU LIC SYSTEM 
BYPASS switch-light. 


OPEN light on and 
CLOSE llyht off. 


p. Open hand valve between OPENING port 
(C) and CLOSING port (D), 

qy. Change test Nona, 
ling fram AP HYD 
MON UPSTREAM 
INLET to 0-5000 
PSIG MON INLET. 
Cap AP HYD MON 
DOWNSTREAM 
INLET fitting. 


2-17C. External Loak Teat. 


WARNING 


Conmpontts Tasl Congole G314t and 
Components Adapter Set U3L43 must 
be operated by authorized personnel 
tralnod In the uae of tha equipment. 


i. Propare Com- None, 
penenta Test Consela 
G3LAL and engino 
control valve for use 
ag outlined in para 
geaph 22-16; thon 
Conneéee onygiiiae control 
valyg to convale 
(figure 22-7A). Cloaa 
rnd valve between 
OPENING port (C) 
and CLOSING port 
(D) Open hand yalva 
al RETURN port (E). 
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Section KXii 


R-3696-3 
Volume II 


CAUTION 


The engine contro) valve start sole- 
noid must not be actuated until 800 
psig mintmum pressure haa been 
applied to GSE SUPPLY port (A); 
otherwise, daniage to the apool can 


result. 


The lines used in the test setup are 


1/2-ineh flex hoge unless otherwise 


specified, 


The correct line stzes, 


without any restrictions, must be 


uscd in the test getup. 


Any restric- 


tlons or the uge of lines smaller 
than specified tn tie lest setup can 
cause damage to the valve duriig 
testing or can give unacceptable teat 


results. 
Proccdure 


Reault 


b. Using HYDRAULIC CONTROL panel, 


perform the following: 


{1} Close BKIGE 
PHESS SHUTOFF and 
MED PRESS SIUTOPE 
vulyos. 

(2) Preaa 
HYDRAULIC SYSTEM 
KYPASS gwitch-light. 


(3) Praga 
HYDRAULIC SYSTEM 
SUPPLY awlich-light. 


None. 


CHOSE Hehe on and 
CPIEN Hght off. 


OPEN Ilght on and 
CLOSE light off. 


hA. Using MER PRESS FURL COMPATIBLE 
panel, apply presaure to necumulator as follows: 


(L) Ciuse VENT 
and SHUTOFF yalvos. 


(2) Adjust PREY 
SURE REGULATOR 
entil REG SUPPLY 
PRESS pape indicates 
60U 150 pat. 


(3) Slowly open 
SHUTOFE valve. 


(4) Close SHUT- 
OFP vialyo: then cloye 
PRESSURE 
REGULATOR. 


c. Stowly apply 
facility hydraulic 
supply pressure until 
SUPPLY PRESSURE 
gage indlcates 
4, 000 <50 pat, 


22-18 


None, 


MED PRESS FUEL 
COMPATIBLE panel 
pressurized. 


Accumulator precharged 
io 600 480 paige 

RKG SUPPLY PRESS 
Rage decreas to 

4UK0, 


SUPPLY PRESSURE 
gage must indkcate 
3,000 450 pal. 


Change No. 22 - 15 February 1972 


Procedure 


d. On WYDRAU- 
LIC CONTROL panel, 
press TEST CMLL 
SUPPLY "A" awiteh- 
light, 


e, On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS gage 
indicates 2,700 +100 
psi. 


f. On BYDRAU- 
LIC CONTROL. panel, 
slowly open HIGH 
PRESS SHUTOFE 
valve untit PRESSURE 
MONITOR enye indi- 
cates 2,475 225 psi; 
then eloge SIUTOFF 
valve. 


g. Matntain 2,475 
125 psi at GSE SUP- 
PLY port (A) and 
check for extornat 
leakage. 


h. On WLECTRI- 
CAL CONTROL panel, 
make sure that VOLTS 
meter iadicates 
2640.5 volta, 


i, On BLBOT RT 
CAL CONTROL panvl, 
preas ‘TEST SELECT 
1 switch=tght. 


j- Maintata 2,476 
+25 pai prossure at 
GSE SUPPLY port (A) 
and check for exter- 
nal lopnkige. 


k. On ELECTRI- 
CAL CONTRO. panel, 
preas TEST SELECT 
1 and 2 switch-lights. 


Result 


VENT light off and 
SUPPLY light on. 


HIGH PRESS FUEL 
COMPATIBLE and 
RYDRAULIC CONTROL 
panela pressurized. 


PRESSURE MONITOR 
page must indicate 
2,475 £25 pai. Valve 
pressurized. 


No leakage ls allowable, 


YOLTS meter must indl- 
cale 28 +0,5 yalls, 


Light 1 on and START 
SOLENOID onergized. 


No leakage is allowable. 


JAght 4 off and START 
SOLENOID deenergized. 
Lights 2 and 1A on and 
STOP SOLENOii 
energized, 


F; 


oe 


| 


Procedure 


1. Maintata 2, 475 
+25 psi presgure at 
GSE SUPPLY port 
(A) and *heeck for 
external leakage. 


m. On HYDRAU- 
LIC CONTROL panel, 
slowly open MED 
PRESS SHUTOFF 
valve until PRES- 
SURE MONITOR tage 
tneheates 600 #10 pal, 
then close SHUTOFF 
valve. 


n. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until RAG SUPPLY 
PRESS ene indicates 
600 +10 psi, 


o On FLECTRHI- 
CAL CONTROL panel, 
presa TEST SELECT 
2 swileh-light. 


p. Opun hand valve 
hetween OPENING 
port (C) and CLOSING 
port (D). Clasa hand 
virlve al RETURN 
port (%). 


qe Matatain G00 
110 pal progsure at 
GSE SUPPLY port 
(A} for 2 minutes 
minkmuni then check 
for leakage, Open 
hand valye at 
RE"'URN port (B) 


re On RYDRAU-~ 
LIC CONTROL, panel, 
opon MEL PRESS 
SUVUTGFE valve until 
PRESSURE MONITOR 
page Indicates sore; 
then close SHUTOFF 
valye. 


It-3896~3 
Yolume H 


Res ilt 


No external leakage is 
ailowable, 


PRESSURE MONITOR 
Bape muat ‘ndicate 
G00 410 psi. Valve 
pressure: reduced. 


HtGH PRESS FURL, 
COMPATIBLE pane} 
pressure reduced 


Lights 2 ancl LA off ane 
STOP SOLENOID 
doenergized. 


None. 


No external leakage ls 
allowable. 


PRESSURE MONITOR 


Hite must indleate zero. 


Valve depressurl aed 


Procedure 


s. On HIGH PRESS 
FUEI, COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gave indicates 
2,475 +25 pai. 


t. Using HYDPRAU- 
LIC CONTROL panel, 
apply pressure to 
OVERRIDE port (F) 
as follows: 


{t}) Presa TEST 
CELL SUPPT.Y "A" 
awiteh-Ight, 


(2) Press TEST 
CELL SUPVPLY “B" 
switch-light. 


ue Maintain 2, 474 
+25 psi pressure at 
OVERRIDE port (F) 


for 2 minutas minimum; 


then clack for leak- 
Ae. 


ve On HYDIAU- 
LIC CONTROT, panel, 
open MED PRESS 
SHUTOFE valve until 
DRESSURE MONSTOR 
wiuge Indlawlas zur; 
then clog SHIPPORE 
valyvu. 


w. On HIGH PRESS 
FUEL, COMPATILI E 
panel, adjust PRES« 
SURE REGULATOR 
until REG SUPPLY 
PRESS pao indicates 
“ero. 


x. Theduce fuctlity 
hydraulic supply prea- 
sure to zero. 
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Section XXII 


Result 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panels pressurized. 


SUPPLY light off ard 
VENT light on. GSE 
SUPPLY port "A" 
depressurized. 


VENT Hight off and 
SUPPLY light on. 
OVERRIDE part (F} 
pressurized. 


No external leakage is 
allowable. 


PRESSURE MONITOR 
Hage must tniicate cero, 
OVERRNIE port (I) 
tlepressucized. 


HIGH PRESS FURL 
COMPATIBLE panel 
deproassurizcd, 


SUPPLY PRESSURE 
pare indicates zero, 


22-1 


Section AX R-3896-3 


Parayraph 22-17) Volume 
PYOCUtULG Result CAUTION 
ye Using HYDRAULIC CONTROL panel, ‘The engine control yalye start sole- 
perform the following: noid must not be actuated until $00 
psig minimum pressure hag heen 

(lL) Press TUSY SUPPLY jight off and applled to GSE SUPPLY port (A): 
CELL SUPPLY "B" VENT ligat on. otherwise, damage tu the spenl can 
ewilelelight. result, 

(2) Proas CLOSE light on and @ The lines used In the test setup are 
HYDRAULIC SYSTEM OPEN lirht off. 1/2-inch flex hose unless otherwise 
SUPPLY awitch-iight. specified, The correct line sizes, 

without any restrictions, muat be 

(2) Press OPEN light on anc aged in the teal setup. Any restric- 
HYDRAULIC SYSTEM CLOSE light off. tlona or the use of lines sinitliler than 
SYPASS awitch-Heht. specifier in the test setup can cause 

damage to the valve during testing or 
y4. On MED PRESS Accumulator procharge Cail give Wireceplable test results. 
FULL COMPATIBLE decreases to zero. 
4 panel, open VENT Procedure Result 
valve, 
b. Prepare digital OVA indicates 
z. Remove engine Nore. volimeter (DVM) for KON80000-.00N00). 
cmtrol valve from flow moniter (eal 
external leak-test (igure 22-6A) and 
setup. pres9a RESET switch. 
42-17D. Internal Jeak-Test. This test ia not c, Qpen hand None. 
required if it was performod on the four-way yalyce at RETURN 
solenoid valve as outlived in section XXTIT aor port (RF) and between 
is this fasi requived ag part of a rautine GOVETHIDE port {F) 
recycle test of the valve. and HYDRAULIC 
OUTLET "5." Clase 
WARNING hand valve at OVER- 
RUDE pert (F). 
Components Test Console G3idl and 
Comnnnents Adauter Set G3143 aauet d, Using YDRAULIC CONTROL panel, 
be uptrated by authorized personnel pert.7m tho following: 
teained in the use of the equipment. 
{1} Presa HY- LOSE Hight an and 
a. Connect engine None. NDRAULIC SYSTEM OPEN light off. 
contro] valve to con- BYPASS awitch-lipht. 


Wl sole (figure 22-8), 
(2) Presa HY- OPEN light a. ad 
DRAULIC SYSTEM CLOSE fight off. 
SUPPLY awitch-iight. 
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Figure 22-8. Fnyine Control Vatve Internal Leak-Toast Setup 
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Section XIE 


R-3886-3 
Volume 


aA. Using MAD PRESS FUEL COMPATIBLE 
panel, apply pressure to accumulator as follows: 


Procedure 


(1) Close VENT 
and SHUVSOFE valves. 


(2) Adjust PRES= 
SURE REGULATOR 
until REG SUPPLY 
PRESS gaire indicates 
600 450 ped. 


(3} Slowly open 
SHUTOFF’ valve. 


(4) Close SHUT-~ 
OFF yalve; then close 
VY RESSURI) 
REGULATOR. 


ce. Slowly apply 
factlily hydeaulle 
Supply preasire watil 
SUPPLY PRESSURE 
Gage indicales 3,000 
450 psi, 


f, On HYDRAU- 
LIC CONTROL panel, 
press TEST CBLL 
SUPPLY "A" awitch- 
light, 


g. On HIGH PRESS 
FUEL COMPATIBLE 
pavyel, open VENT 
valve; then adjust 
PRESSURE REGU. 
LATOR vatil REG. 
SUPPLY PRESS 
gage indicates 
2, 700 4100 psi, 


22-20 


Result 


None. 


MED PRESSURE FUEL 
COMPATIBLE panal 
pressurized. 


Accumulator pre- 
charge to 600 +50 psig. 


REG SUPPLY PRESS 
gave decreased to 
zero. 


SUPPLY PRESSURE 
gage must indicate 
3,060 50 psi. 


VENT light off and 
SUPPLY light on. 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panels pressurized. 
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Procedure 


h, On H¥YDRAU- 
LIC CONTROL panel, 
slowly open HIGH 
PRESS SHU'DOFE 
yalve until PRES- 
SURE MONITOR 
gage indleates 
2,476 425 pal; then 
close SHUTOFE 
valve, 


i, On HYDRAU- 
LIC CONTROL panel, 
presa LOW FLOW 
BYPASS switch-light. 


Rgsuit as ) 
PRESSURE MONITOR ba 
gage must indicate 
2,475 +25 psl. Valve 
pressurized. 


CLOSE Jight off and 
OPEN light on, 


R-3898-3 
Volume IJ 


NOTE 


For all leakage tesla (steps J, 1, p, 
8, and aa), start leakage measure- 
ments 4 minutes aiter pressurization 
and continue for 1 minute, 


oA graduated cylinder 24-464-51 may 
be naed to mensure fluid. 


Procedure 


j. Measure and 
record leakage from 
RETURN port (6), 


k. On KLECTRI-~ 
CAL CONTROL panel, 
prass TEST SELECT 
1 switch-light, 


I. Measure and 
record leakage from 
RETURN port (BE). 


m. On HYDRAU- 
LIC CONTROTZ panel, 
press FLOW MONITOR 
SHUTOPS switeh-Hght. 


n, Close hand valve 
at ROYURN port (EB). 


o. On ELECTEI- 
CAL CONTROL puis), 
preas TEST SELECT 
2 and 7 switch-lehts, 


p. On diglial yoll- 
meter (DVM) panel, 
press RESET switch: 
then recotu leakage 
on RETURN port 

E). 


q. On ELECTRI- 
CAL CONTROL panel, 
pvuss TEST SELECT 
L switch-Llight, 


Result 


Maximum allowable 
leakave is 200 e¢/m. 


Light 1 on and START 
SOLENOID energized, 


Maximum allowable 
leakage is 200 ce/m, 


CLOSE light off and 
OPEN light on, 


None, 


lights 2, 7, and la 
un and STOP SOLE- 
NOW enerpized. 


DVM indkeallon mug 
nol exceed an equiva: 
lent of the maxirawn 

allowable leakage of 

1.5 gpm, 


Light 1 off and START 


SOLENOID deenergised, 


Procedure 


r. Un HYDRAU- 
LIC CONTROL panel, 
slowly open MED 
PRESS SHUTCEF 
yelya until PRESSURE 
MONITOR gage ind{- 
cates 2,000 420 ps; 
then close SHUTOFF 
valve, 


s. Close hand valve 
between OVERRIDE 
port (F) aad HYDRAU- 
LIC OUTLET "'B" and 
slowly open hand valve 
at OVERRIDE port (F); 
then measure and 
record leakage, 


t Close hand valve 
at OVERRIDE port (F), 


u. On ELECTRI- 
CAL CONTROL panel, 
presse TEST SELECT 
2 and 7 switch-lights. 


¥. On HYDRAU- 
LIC CONTROL panel, 
open MED PRESS 
SHUTOFF valve until 
PRESSURE MONITOR 
gaye indicutas vero; 
then close SIMTOFF 
valve. 


yw, Open hand valve 
at RETURN port (). 


x. On HYDRAU- 
LIC CONTROL penel, 
press FLOW MONITOR 
SUUTOFFP switeh-light, 


y. Open hand valve 
hetween OVERRIDE 
port (F) and HYDRAU- 
11C QUT LET "B,"'! 
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Result 


PRESSURE MONITOR 
gage must indicate 
2,000 420 ysl, Valve 
pefeasure reduced, 


Maximum allowable 
leakage is 5 cc/m, 


None, 


Lights 24, 7, and 14 off 
and STOP SOLENOID 
deenerpl zed, 


PRESSURE MONITOR 
gage must indicate ero, 
Valve depressurized, 


Nore, 


OPEN light of2 and 
CLOSE light on, 


None, 
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Zz. Using HYDRAULIC CONTROL panel, apply 
pressure to OVERHIDI port (F) as follows: 


Procedure 


(1) Press TEST 
CELL SUPPLY "A" 
switch-ligat. 


{2) Press TEST 
CELL SUPPLY “B" 
switch-light. 


(3) Slowly open 
HIGH PRESS SHUTOFF 
valve unl!l] PRESSURE 
MONITOR gage tndi- 
cates 1,500 +15 psi; 
then close SHUTOFF 
valve, 


aa. Measure and 
record leakage from 
RETURN port (8). 


ab, Ou HIGH PRESS 
IVEL COMPATIBLE 
panel, adjuat PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
zero; then open SHUT = 
OFF ond VENT valves. 


ac. On HYDRAU- 
LIC CONTRO panel, 
open HIGH PRESS 
SHUTOFF valve. 

ad. On HYD DIFP 
PRESS MONITOR 
Panel, open PRESSURE 
MONITOR shutoff valve 
until gage indicates 
zero; then close valve. 


ag. Reduce facility 
hydraulic supply 
pressure to Zero. 


Regult 


SUFPLY light off and 
VENT light on. 


VENT light off aud 
SUPPLY Jight on. 


PRESSURE MONITOR 
gage must indicate 
1,500415 psi. OVER- 
RIDE port (F) 
preasurized. 


Maximum wlowable 
leakage is 5 cau/m. 


HIGH PRESS FUEL 
COMPATIBLE panel 
depressurized. 


HYPRAULIC CONTROL 
panel depressurized. 


PRESSURE MONITOR 
gage must indicate 
zero, 


SUPPLY PRESSURE 
gage indicates zera, 


af. Using HYDRAULIC CONTROL panel, 


perform tha following: 


{1) Close HIGH 
MESS SHUTOFF valve. 


(2) Preas TEST 
CELE SUPPLY "'B" 
swilich-light. 


(3) Presa HY- 
DRAULIC SYSTEM 
SUPPLY switch-light. 


22-22 


None, 


SUPPLY light off and 
VENT light on. 


CLOSE light on and 
OPEN light off. 
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Procedure 
(4) Presa BY- 


DRAULIC SYSTEM 
BYPASS awitch-light. 


afA, On Med PRESS 
FUEL COMPATIBLE 
panel, open VENT valve. 


Reuult 


OPEN tight on and 
CLOSE light off. 


Accumulator precharge 
decrease to zero. 


ag. Ttemoye vaive Non. 


from test setup. 


ah. If engine 
control yalve teqiing 
ig terminated, secure 
equipment as outlined 
in parag@aph 22-20. 


None, 


al. Install protec- Nene. 
tive cloxures, Rafor 


to paragraph 22-2. 


22-{7E. TIMING- AND ACTUATION-TEST, 
This teat is not réguired if it was performed 
on the four-way solenoid valve as outlined in 
section XAHI nor 15 this test required as part 
of a routine recycle test of the yalve, 


WARNING 


Components Test Console G3i4dl and 
Components Adapter Set G3143 must 
be operated by authorized personnel 
trained in the use of the equipment. 


a. Make sure that 
Components Test 
Console G314) and 
engine conirol valve 
are prepared for 
use as outiined in 
paragraph 24-16, 


Nona, 


b. Connect engine None. 
control valve to 
console (figure 22-GA}, 
Close hand valve 
hetween OPENING 
port (C) and CLOSING 
port (2), On PNEU/ 
HYD UTILITY PNL, 
close hand valve 
between outlets A 

and B, 


“nm, 
+ 
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CAUTION 


The lines used in the lest setup are 


Procedure 


(3) Slowly open 


Section XXEI 
Paragraph 22-17F 


Result 


Accumulator precharged 


i/2-inch flex hose unless otherwise 
specified. The correct line sizes, 
without any restrictions, must be 
used in the test setup. Any restric- 
{ions or the use of lines smaller than 
specified In the test selup can cause 
damage to the valve ducing tesling or 
can give unacceptable test results, 


Proceduce Result 


¢, Prepare external None, 
flowmeter, transformer, 
and etectronic counter 
for operation es outlined 
in instraction manuals 
with each unit, 


d. Using HYDRAULIC CONTROT. pane, 
perform the following: 


(1) Close HIGH None. 
PRESS SHUTOFF and 
MED PREE&S NUT. 
OFF valves, 


(2) Press TEST 
CELL SUPPLY "A" 
swilch~light. 


. VT ligat off. 


{3} Press HY- 
DRAULIC SYSTEM 
BYPASS switch-light, 


OPEN light off, 


{4} Press HY¥- 
BRAULIC SYSTLiM 
SUPPLY swiich-lignt, 


OPEN light on and 
CLOSE light off, 


e. Using MED PRESS FUEL COMPATIALE 
panel, apply pressure to accumulator as follows: 


{1] Close VENT Nene, 
and SHUTOFF valves. 


(2) Adjust 
PRESSURE HEGU- 
LATOR until REG 
SUPPLY PRESS 
fage indicates 
600 150 psi. 


pressurized, 


HVPPLY light on and 


CLOSE Nght on and 


MED PRESS FUEL 
COMPATIBLE panel 


SHUTOFF yalve. to 600 +50 psig. 


(4) Close SHUT- REG SUPPLY PRESS 
OFF valve; then close gage deercases ta zera, 


PRESSURE REGU- 
LATOR, 


f, Slowly apply 
facility hydraulic 
supply pressure 
until SUPPLY 
PRESSURE gage 
indicates 2,000 
350 psi. 


gage must indicate 
2,610 +450 psi. 


Q2-17F, Tin.lng- Test. 


4, Using RLECTRICAL CONTROL panel, 
perform the followtng: 


CAUTION 


The engine control valve start 
solenvid must not be actuated until 
600 psig minimum pressure has 
been applied to GSE SUPPLY port 
(A); otherwise, damage ta the spool 
van result, 


(1) Adjust None. 
VOLTAGE ADJUST 
knob unti] YOLTS 
meler indicates 
15-17 volts. 


{2} Turn None. 
MILLIAMPERES 
meter RANGE 
SELECT switch 
to B (0-504), 


». Onen hand None. 
valve belween 
OPEWING port (C) 
and CLOSING port 
{B). 
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c. Using HIGH PRESS FUEL COMPATIBLE 


panel, apply pressure to HYDRAULIC CONTROT, 


panel as follows; 


ee 


(1) Close SHUT- 
OFF valve and open 
VENT valve, 


(2) Adjust PKES~ 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
1,560 4160 pai. 


fi. On HYDRAU- 
LIC CONTROL panel, 
Blowly open HIGH 
PRESS SHUTOFE 
valve to establish 
1,150 420 pate 
differential pressure 
hetween GSE SUPPLY 
port (A) and RETURN 
port (E), and stmul- 
taneously adjust hand 
valve between CLOSING 
port (D) and OPENING 
port (C} to establish 
1040.25 gpm. Close 
HIGH PRESS SHUT- 
OFF valve, Record 
flow, Montlor OPEN-~ 
ING port (C) and 
CLOSING port (D) 
pressure, 


e. On PHESSURE/ 
TEMPERATURE 
MONITOR panel, turn 
CHANNEL SELECT 
awilch te 3. Record 
temperature, 


Nene, 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panels pressurized. 


HYD MED PHESS 
MONTTGR panel PRES- 
SURE MONITOR “A" 
and FRESSURE 
MONITOR "B" gages 
must Indicate 1,150 
120 psi differential 
pressure, Externa) 
flowmeter counter 
musi indicate an 
equivalent to 10 a0. 25 
gpm, CLOSING port 
(D} pressure must be 
within 50 psi of GSE 
SUPPLY port (A) 
pressure, and OPEN- 
ING port (C) pressure 
must be within 506 psi 
of RETURN port (BE) 
pressure, 


TEMPERATURE 
INDICATOR indicates 
hydraulic flow 
temperature, 


f, Using ELECTRICAL UONTROL panel, 


periarm the following: 


(1) Press TEST 
SELECT 7 switch-light, 
Monitor OPENING port 
{C) and CLOSING porl 
{D)} pressure, 


Light 1 on and START 
SOLENOID energizod, 
OPENING port (0) 
pressure muat be 
within 56 psi of G&E 
SUPPLY port (4) 


Procedure Result 
pressure, and CJ.OSING 
port (D) pressure must 
be within 50 pai of 
RETURN port (E} 
pressure, 


NOTE 


It OPENING port (C) pressura and 
CLOSING port (D) pressure are 
nearly equal, the main speol has 
not fully shuttied. 


{2) Adjust 
VOLTAGE ADJUST 
knob until MILLI- 
AMPERES moter 
indicates 300 450 
milliamperes. 


None, 


(3) Wait 10 
seconds and press 
TEST SELECT 1 
awitch-light, 


Light 1 off aud START 
SOLENOID deenergized, 


{4} Press TEST Lights 2 and 1A on and 
SELECT 2 switch-light. STOP SOLENOID oner- 
Monitor OPENING gized. CLOSING part 
port (C) and CLOSING (D) pressure must be 
port (D) pressure, whthin 50 pai of GSE 

SUPPLY port (4) prea 
sure, and OPENING 
port (C) pressure muat 
be within 50 psi of 
RETURN port (8) 
pressure. 

(5) Adjust Nene, 
YOLTAGE ADJUST 
kneb unti] MILDI- 

AMPERES meter 
indicates 300 250 
milliamperca, 


(6) Wait 10 
seconds and press 
TEST SELECT 2 
switch-light, 


Lights 2 and 1A off and 
STOP SOLENOID 
deenergized. 


g Repeat stop £ 
nine times. 


Same result aa step f, 
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h. Moke sure that differential pressure and 
flow requirentents specified in atep d are main- 


tained, Readjusi, us necessary, to obtain 
results of step d. 


i, Prepare oseilloscope fur timing- aud 


actuation-test (figure 22-GA} and perform the 


following: 


Procedure Reault 


(1) Adjust Nonc, 
INTENSITY and 

LOCUS switches 

tu sharpest trace. 


(2) Adjust 
VERTICAL POSUIION 
4 and HORIZ, POSi- 
TION switches until 
vertical A trace is 
to first grid on teft 
and fourth from 
bottom. 


None, 


(3) Adjust None, 
VERTICAL BOSITION 
B switch until vertical 
B trave is at same 
position as vertical A 
trace, 

(4) Adjust None. 
TRIGGER LEVEL 
sviteh to arrow just 
olf of AUTO position, 


NOTE 


OselhHoscope sensitivity may have 
to be readjusted to obtain suitable 
truce. 

j. On ELECTRI- Lights 3 and 4 on, 

CAL CONTROL panel, 

press TEST SELECT 

3 and 4 switel-Iights. 


NOTE 


The results of steps k and m are 
recorded using camera supplied 
with Componeits Test Conscle 
Giidi, Refer to instruction 
manual for operation. 


@ Caraora viewing visor to be closed 
when in sdandby rondltton. 


22-26 


R-3806-3 
Volume IL 


Procedure 


k. On ELECTRI- 
CAL CONTROL pitnel, 
preas TEST SELECT 
1 switch-light, Mecas- 
ute aud record 


Result 


Light 1 on and START 
SOLENOID energized, 
MILLIAMPERES nioter 
must indteate 300 +50 
nilliamperes, Operating 


operating time, 
Monitor OPENING 
port (C) and CLOSING 
port [D) pressure, 


time must not excend 
50 mililseconds, OPEN- 
ING port (C) pressute 
must be within 50 psi 
of GSE SUrPLY port 
{A} pressure, and 
CLOSING part (D) 
Pressure must be 
within 50 psi of 
RETURN porl (E} 
pressure, 


NOTE 


Ii OPENING port (C} pressure and 
CLOSING port (D) pressure ure 
nearly equal, the mtiain spol hae 
not fully shuifled. 


® The operating time is moxsured 
from btart of traces to end af pres- 
sure hulldup at OPENING mori (C), 
(Figure 22-8B shows a typiral 
irace.) End of pressure buildup 
if defined as the initial time the 
pressure trace reaches the eventual 
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stabilized pressure. 


l. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 switel-Hyht. 


m. On ELECTRI- 
CAL CONTROL pang), 
preas TEST SELECT 
2 awitch-light, Meas- 
ure and record 
operating time. 
Monitor OPENING 
port (C) and CLOSING 
port (0) pressure, 


Light 1 off and START 
SOLENGUD deenergized. 


Lights 2 and 1A on and 
STOP SOLENOID ener- 
gized, MILLIAMPERES 
mater must indicate 
300 +50 milliamperes. 
Operating tine must not 
exceed 56 milliseconds. 
CLOSING port (D) pres- 
sure must be within 

50 psi of GSE SUPPLY 
port (A) pressure, and 
OPENING port (€} 
pressure must be 

within 50 psi of RETURN 
port (E) pressure. 


R-3898-3 
Volume 1 


NOTE 


The operating time is measured 
from start of traces to end of pres- 
sure bulldup at CLOSING port (1). 
(Figure 24-88 shows a typical 
trace.) End of pressure buildup 

is defined ag the initlal tine the 
pressure trace reaches the 
evéitual stabilized pressure. 


Procedure 


n. On ELECTRI-+~ 
CAL CONTROL panel, 
press TEST SELECT 
2, 4, and 4 switch- 
lights. 


= 


Be STAILT SULENOI? 
EAD AGIA ETT OY PIAL 


su 


EDIE BL AL 


Figure 22-85, 


aoe 
: i 
¥4 ‘, i let RE | 


Result 


lights 2, 3, 4, andiaA 
oft and STOP SOLE- 
NOID deenergized. 


Ob 


Bagize Control Valve 


Thaing Traces (Typical) 


a A er ate 
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Q2-17G. Actuation-Test. 
a, On ELECTRICAL CONTROL panel, per- 


fourm the following: 


CAUTION 


The engine control valve start svle- 
noid must not be actwated until 800 
psig minimum preasure has been 
applied ta GSE SUPT'LY port (A): 
otherwise, damave to the spool can 


result, 
Procedare 


(1) Adjust 
VOLTAGE ADIUST 
Knob until VOLTS 
meter indicates 
24 +0, 5 volts. 


Q) Turn 
MILLIAMPERES 
meter RANGE 
SELECT switch 
to A (0-500) x 2. 


b. (Deleted) 


c. Do not change 
adjustment of hand 
valve betwecn OPEN- 
ING pert (C} and 
CUOSING port (D). 


d. On HIGH PRESS 
FUEL COMPATIBLE 
panel, close PRES- 
SURL REGULATOR 
and open SHUTOFF 
vaive. 


e. On HYDRAU- 
LIC CONTROL panel, 
alowly open HIGH 
PRESS SHUTOFF 
valve to establish 
$00 410 psip differ- 
cna) pressure 
between GSE SUPPLY 
port (A) and RETURN 
port (E); then close 
HIGH PRESS SHUT- 
OFF yalya. 
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Result 
None. 
None, 
None. 


REG SUPPLY PRUSS 
gage Indicates zero. 


HYD MED PRESS 
MONITOR panel, 
PRESSURE MONITOR 
"A and PRESSURE 
MONITOR "B" gages 
must indicate 800 +10 
psi differential 
pressure. 
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eA. On ELECTRICAL CONTROL pauel, 


perform the fotloying! 
Procedure 


(1) Presa TEST 
SELECT 1 switch- 
light. After 4 minimum 
of one mimite, record 
current required to 
energize START 
SOLENOID, 


(2) Press TEST 
SELECT 1 and 2 
awitch-lights, in order 
ligted. After a mini- 
mum of onc minute, 
record current 
required to energize 
STOP SOLENOID. 


{3) Press TEST 
SELECT 2 switch- 
light. 


Reuult 


Light 1 on and START 
SOLENOID energized. 
Current required lo 
energize START 
SOLENOIO must not 
exceed 550 mllliam- 
pores. 


Light 1 off ans START 


SOLENGID deenergized. 


Light 2 on and STOP 
SOLENOID energized. 
Current required to 
energize STOP SOLE- 
NOI mnat not excerd 
$50 milliamperes. 


Light 2 off and STOP 
SOLENOID 
decnergized. 


f, Propare oscilloscope for timing- and 


actuation-teat (figure 22- 


following: 


{1) Turn 
SWEaP TIME 
HORIZ, SENS, 
switeh to 16 
MILLISEC/CM. 


(2) Turn 
SWEEP TIME 
HORIZ. SENS, 
VERMIBR awitch 
to CALIF. 


$A) and perform the 


None. 


None. 


NOTE 


The results of steps g andi are 
recorded using camera supplied 
with Components Teat Console 


G3141, 


Refer to instruction 


manual for operation. 


a Camera viewing visor is to Be 
cloasd wher in standby condition, 


g. On HLEC'SR- 
CAL CONTRO panel, 
press TEST SELECT 
3, 4, and I switch= 
lights, in order Weted. 
Measure und record 


22-28 


Sights 3, 4, and J on 
and START SOLENOID 
energized. CLOSING 
port (D} and OPENING 
port (C) prasaures 
must reverse within 
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Protedure Result 

one second, Current 
required to energize 
solenoid must not exceed 
550 milliamperes, 


pressure actuation 
time from CLOSING 
port (BD) to OPENING 
port{C), Record 
current required to 
energize solenoid. 


NOTE 


Pressure reverse] time is ineasured 
from start of tracos fo end of pres- 
sure buildup at CLOSING port (D). 
{Figure 22-8B shows a typical trece.) 
End of pressure buildup 1s defined as 
the initial time the pressure trace 
roaches the eventual stabiitzed 
pressure. 


h, On &LECTAI- 
CAL CONTROL panel, 
press TEST SELECT 
i switch -ipht, 


Light 1 off and START 
SOLENOID deenergized, 


i. On ELECTRI- Lighte 2 and 1A on and 
CSL CONTROL panet, STOP SOLENOID enex- 
prase TEST SELECT gized, OPENING port 
2 awitch-Hght. (C) and CLOSING port 
Measure and record (DB) pressures must 
pressure actuation reverse within one 


time from OPENING second, 
part (C} ta CLOSING 
port (D). 

NOTE 


Pressure reversal time is measured 
from start of traces to end of pres- 
gure buildup at OPENING port (C}, 
(Figure 22-8B shows a typical trace.) 
Rnd of pressure billdup is defined as 
the lnitial time the pressura trace 
reaches the eventual stabilized 
pressure. 


j. On ELECTRI- Lights 2, 3, 4, and 
CAL CONTROL panel, 1A off and STOP SOLE- 
presa TEST SELECT NOtD deonergized. 

a, 3, and 4 switch- 
lights. 


- 


Procedure 


k, On HIGH PRisss 
FUEL COMPATIBLE 
panel, close SHUTOFF 
valve and open PRIS- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
1,506 4100 pst, 


], On PNEU/BYD 
UTILITY PNiL, verify 
that hand yvatve 
between oullets A 
and B is closed. 


tm. Remove plug 
from hose connected 
to HYDRAULIC 
UTILITY "B" and 
connect hose to 
yalve OVERRIDE 
port (F), 


n, On HYDRAU- 
LIC CONTROI, panel, 
press TEST CELL 
SUPPLY "B" switch- 
light and slowly cpen 
HIGH PRESS SITU T- 
OFF valve willl on 
YD MED PRESS 
MONITOR panel, 
PRESSURE MONITOR 
“B" gage Indicales 
1,350 (420, -0) psi; 
then close HIGH 
PREGS SHUTOFF 
valve, 


o, Gn ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
1 awiteh-Hight, 
Monitor OPENING 
port (C} and CLOSING 
port (2) pressure, 
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Result 


HIGH PRESS FUEL 
COMPATIBLE and 


RYDRAULIC CONTROL 


panels preszurized, 


Nowe, 


None. 


GSE SUPPLY port (A) 
and HYDRAULIC OUT- 
LET "B" pressurized, 
SUPPLY light on and 
YENT light off. 


Light { on and START 
SOLENOID energizec, 
OPENING port (C) 
pressure must pe 
within 50 pai of GSE 
SUPPLY pert (A) pres- 
gure, and CLOSING 
port {D) pressure muat 
be within 50 psi of 
RETURN port {E) 
proesure, 
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NOTE 


If OPENING porl (C) pressure and 
CLOSING port (19) pressure are 
nearly equal, the main contral 
spool has not fully shuttled. 


Pracedure 


p. Oa PNEU/HYD 
UTILITY PNL, slowly 
open hand yalyve 
between outlets A 
and B until QGPENING 
porl (C} and CLOSING 
port (D) pressures 
reverse, Record 
pressure. Monitor 
OPENING port (C) 
and CLOSING port 
(D} pressure. 


q. On ELECTRIE 
CAL CONTROL panel, 
press THST SELECT 
1 switch-ilght. 


x. On UIGH PRESS 
FUEL COMPATISLE 
panel, close PRES- 
SURE REGULATOR 
and open SHUTOFF 
valve, 


s. Reduce facility 
hydvaulle supply 
pressure to zora, 


Rasult 


On HYD DIFF PRESS 
MONITOR panel, PRES- 
SURE MONITOR gage 
must not excerd 1,350 
pst. CLOSING port 
{D} pressure must be 
within $0 psi of GSE 
SUPPLY port {A} 
presewre, und OPEN-~ 
ING port (C) pressure 
must be vithin 50 psi 
of RETURN port (B) 
prassure. 


Light 1 off and START 
SOLENOID deenergized, 


REG SUPPLY PRESS 
vege decreases to zoro, 


SUPPLY PRESSURE 
gage indicates zera, 


i, On HYBRAYLIC CONTROL panel, per- 


form the following: 


(1) Slowly open 
UIGH PRESS SHUT- 
OFF yaive. 


(2) Pross TEST 
CELL SUPPLY "A" 
switch-Ight, 


(3) Press TEST 
CELL SUPPLY "B" 
swileh-light, 


Change No. 21 - 12 November 1971 


None. 


VENT light on and 
SUPPLY light off, 


VENT light on and 
SUPPLY light off. 


22-29 


Section XX 
Paragraph 22-18 


Procedure 


(4) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-light, 


(5) Press HY¥- 
DRAULIC SYSTEM 
SUPPLY swiich-light, 


u. On HYD HIGH 
PRESS MONITOR 
panel, open return 
ahutofl vaive. 


vy. On MED PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve, 


w. Remove valve 
from test setup. 


x. Jf engine control 
valve testing ia termi- 
nated, secure equip- 
ment as outlined in 
paragraph 22-19, 


y. Install protective 
closures, Refer to 
paragraph 22-2. 


R-3896-9 
Volume i 


Result 
OPEN light on and 
CLOSE light off. 


CLOSE light on and 
OPEN Jight off, 


PHESSURE MONITOK 
"A" gage decreancs to 
nerds 


Accumulatur precharge 
decreases to zere, 


None. 


None, 


None. 


22-18, CHECK VALVE SEAT LEAK-TEST. 


a. Connect engine contrel valve to console 
(figure 22-8C) and open hand valve to AF HYD 
MON UPSTREAM INLET. Uneap AP HYD 
MON DOWNSTREAM INLET, 


b. Vsing HYDRAULIC CONTROL panel, 


perform the following: 


(1) Press THST 
CELL SUPPLY “A” 
switch- light. 


{2} Press KY- 
DRAULIC SYSTEM 
BYPASS switch-light, 


(3} Press HY- 


DRAULIC SYSTEM 
SUPPLY awitch-light. 


22-30 


SUPPLY light on unt 
VENT Hight off, 


CLOSE light on and 
OPEN light off. 


OPEN Hght on and 
CLOSE light off, 


Change No, 20 ~ 19 May 1971 


Procedure 


ce. Slowly apply 
fuciiity hydrauhic 
supply pressure 
until SUPPLY PRES- 
SURE gage indicates 
2,700 100 pal. 


d. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE R&GU- 
LATOR until REG 
SUPPLY PRESS 
gage indicates 
50 +10 pst. 


e, On H¥YDRAU- 
LIC CONTROL panel, 
slowly open HIGH 
PRESS SHUTOFF 
valve unti] DIF FER- 
ENTIAL PRESSURE 
gage tniicates 5 +1 pal. 


f. Measure leakage 
at GSE SUPPLY (A) 
ax ENG SUPPLY (B} 
ports, 


ge. Close hand 
valve AP HYD MON 
UPSTREAM INLET, 
cep SP HYD MON 
DOWNSTREAM 
INLET, Open 
DIFFERENTIAL 
PHESSURG gage 
bhuluff valve, 


h, On HiGH PRESS 
FUEL, COMPATIBLE 
panei, adjust PRES. 
SURE REGULATOR 
until REG SUPPLY 
PRESS gaze indicates 
2,700 59 pai. 


i. On UYDRAY-~ 
LIC CONTROL panel, 
slowly open HIGH 
PRESS SHU 'UOFF 
valve until! PRESSURE 
MONITOR gage indi- 
cates 2,500 45D pri. 


Result 


SUPIFLY PRESSURE 
Rage must indicate 
2, 700 +100 nai, 


HIGH PRESS FUEL 
COMPATIBLE panel 
and HYDRAULIC 
CONTRO, panels 
pressurized, 


Valve port NH1-2 
pressurized, 


Leakage at each port 
must not excead 9.5 
cc/m. 


DIFFERENTIAL PRES-~ 
SURE gage isolated. 


REG SUPPLY PRESS 
gage indicates 2,700 
#100 psi. 


HYD DIFF PRESS 
MONITOR panel PRES- 
ST'RE MONITOR page 
indicates 2,500 480 pel, 
Valve pressurized. 


R~3899.3 
' Volume It 


ocedure Regul 


Leakage at each port 
must not exceed 0,5 
ceo/m, 


| ( j. Meusure leakage 
; ut valve GSE SUPPLY 
(A) and ENG SUPPLY 

(B) ports. 


k, On HIGH PRES- 
SURE FUEL COM- 
PATIBLE panel, 
adjust PRESSURE 
LKEGULATOR uatll 
REG SUPPLY PRES 
Rafe indicates zero, 
Close VENT valve. 


}, On YD DIFF 
PRESS MONITOR 
panei, open PRESSURE 
MONITOR page shutoff 
valve until wage indi- 
eates zero. Close 
DIFFERENTIAL 
PREVSURE page and 
PRESSURE MONITOR 
gage Stiutotf valve, 


m. Reduee facility 
hydraulic supply 
pressure to zero, 

n, On BYDRAULIC CONTROL panel, per- 
form the foilowLng: 


{iGH PRESS FUEL 
COMPATIBLE panel 
depresaurlzed 


Gage pressure reduced, 


SUPPLY PRESSURE 
Bage indicates wer, 


oma, 


—— 


P4 PS 
START 
SOLENOID 


é peti ry andy 
Cw CHECK VALVE SEAT CEAK- TEST 


Procedure 


(1) Fress TEST 
CELL SUPPLY "A" 
switch-light. 


(2) Press HY- 
DRAULIC SYSTEM 
SUPPLY swttch-light. 


(3) Press HY- 
DRAULIC SYSTEM 
BYPASS swltch-Heht, 


o. Kemove engine 
control valye from lest 
setup, and open alt 
ports. Purge each 
port with fillered 
gascous nitrogen 
(MIL- F-47401) at 
low pressvre while 
vakve drains, 


p. Install plug and 
gaskel in NHLa port, 
Install protective cla- 
sures. Refer lo 
paragraph 22-2. 


Section XXII 


Result 


SUPPLY lizhl off and 
VENT light on, 


CLOSE Jight on and 
OPEN light off. 


OPEN Nght on und 
CLOSE light off, 


Only a thin fim of fluid 
remains after valye is 
dralned and purged. 


None, 


q. If engine control valve testing is {ermi- 
nated, secure equipment as outlined in para- 


graph 22-19, 
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Figure 22-8C. Check Valve Seat Leak-Tes! Setup 
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Section XXL 
Paragraphs 22-29 to 23-26 


22-19, SECURING TEST EQUIPMENT, 


22-20, Afler engine cuntrul valve testing is 
conpiete anu valve is removed from test setup, 
secure test equipment as follows: 


a. Mteduce facility gaseous nitrogen supply 
to zcra, 


b, On PNEU SOURCE CONTAOL panel, 
close NITROGEN SOURCE SHUTOFE valve, 


rc. On SYSTEM SUPPLY panel, close ‘TO 
FUEL COMPATIBLE SYS shutelf valve; thon 
open SYS VENT valve. 


ad On MSD PRESS FURL COMPATIBLE 
panel, apen SHUTOFF aml VENT valves; then 
adjuat PRESSURE REGULATOR to vent trapped 
pressure, 


e Close all stntolf valves, regulators, anc 
utility valves. 


{, Make sure that all pressure pages indicate 
zero; (hen close all vent valves, 


f. Cap utility panel and teat cell panel oullets 
and connectors, 


h. Torn oseisloscape power and digital voli 
coeler power off, 


1. Moye TEMPERA TUILE didicator switch to 
OFF, 

j. On HYDRAULIC CONTROL panel, press 
switche lights go (hat HYDRAULIC SYSTEM = 


BYPASS ght indicates OPEN aud remaining 
ilghts indicate CLOSE or VENT, 


k. On ELECTRICAT, CONT HOI, panel, press 
TEST SELECT switeh-lights co that aid liviuts 
abe off; then press POWER ON switch-hight, 

lL, Turn DC POWER SUPPLY off. 


m. Oh POWER DISTRIBUTION panel, pull 
out circuit breakers, 


22+32 Change No. 20 - 18 May 197k 


ee hn ee 


R-3896-4 
Yulume I 


92-21. ENGINE CONTROL VALVE Check 


VALVE 601094. 


22-22, The following procedures contain the 
disassembling, cleaning, inspecting and re- 
pairing, assembling, and testing information 
requyred to maintain the engine contro’ valve 
check valves, Sea figure 22-9 for test eqaip- 
mient and special tools. Refer to R-3496-4 for | 
protective clusures, 


Part Number Numénelature Use 


G34! Components Test Provides 

Console pneumatic 
and bydraulic 
pressure for 
testing check 


valve. 


Provides 
hardware for 
chek salve 
test setups. 


G3143 Components 


Adapter Set 


&8-55°497 Vressure Test 


Fixture 


Pregsure- 
checks valve 
walter repair. 


Figure 22-9, Test kquijpment and Special Touls 
tor Isngine Control Vaive Check Valve 


22-23. DISASSEMBLING, 

22-24. Disassemble the check valve, as 
required, ta uccotnplish necossary ropaivs 
and/or replacement, 

22-25. CLEANING. 

22<26, Clean all parts af check valve for 


hydraulic service as outlined in R- 3896-3, 
Volume I. 


Figure 22-10 deloted. f 


Ane 


R-3096-9 
Volume IH 


22-27. INSPECTING AND REPAIRING. 

22-28. Inspecting the engine contral check valve 
determines If the indlyidua! parts have been dam- 
aged by mishand ing or wear. Refer to figure 
22-11 and |nspect each part for general condition, 
cleanness, tiread damage, corroslon, distor- 
tlon, nicks, burs, and scratches. 


Part Name Ingpacting Repairing 

Pip Damaga or wear. Replace. 

Spring Corrosion or Replace, 
erackys. 

Gate Damaged. Replace. 
Nicks, scratches, Lap sealing 
and other imper- aurface to 
factlons which maot leakage 
would Impatr Its and flatneas 
sealing capability. requirements. 
Seality, srface to 
be Flat within 
0.0005 inch total. 

Loty Damaged or deteri- Replace a 


orated anodic anodic coat~ 


couting. ing a& Out- 
ned In 
R-3886-8, 
Valume [. 

Nicka, scratches, Lap gate 


seat to meat 
leakage and 
flatness 
requiraments. 


and other inipor- 
fections which 
would Impatr its 
sealing capablilty. 
Sealltig surface to 
be flat within 

0, 0005 inch total. 


Damaged inserts. Replace in- 

serta as out- 

lined in 

R-3693-3, 

VYoleme [. 

Figure 22-11. Ingp.cting and Repairing Eugine 
Control Valve Check Valve 


22-20, ASSEMBLING, 


22-30. Assembly of the check valve must ba 
performed with care to prevent damage io the 
gute and seat sealing surfaces. AJ! parts must 


Change No. 21 - 12 Noveinver 1971 


Sectlon XXII 
Paragraphs 22-27 tp 22-33 


meet Cleaning requiremerts of paragraph 22-25. 
See figure 22-12 for parts identification. Install 
apring und gate on body and secure with hinge pin, 
22-21, TESTING, 

22.42, This prucedure outines requirements 
for complete testing of the engine control vaive 
check valve using Components Teat Conacle 
G3i41 and Component Adapter Set G3145, Any 
deviations, including the use of other equipment, 
must he equivalent to the test requirements, 
safety standards, and equipment specified In 
this procedure, Prior io starting this toast, 
install tast ixture an check valve outlet, and 
prepare console for use ae outlined in figure 
22-8A, except cable BBG2752 Is not required 
and connector J702 is to he capped, Refer to 
paragraph 22-14 foy check valve test procedure, 
and see figure 22-13 for lest setup, 


Figure 22-12. Engine Control Valye 
Check Valve---Cutaway View 


22-39. (Deleted) | 


22-38 /22-34 


22-34. 
Procedure. 


a. Prepare Cum- 
ponents Test Consnle 
G3141 and check 
valve for use as out- 
lined in paragraph 
22-31; then connect 
check valve to 
console (figure 22-13), 
Open hand valves to 
HYD MED PRESS 
MON "'B" INLET and 
AP ITYD MON UP- 
STHEAM INLET. 
Uncap AP HYD 
MON DOWNSTREAM 
INLET. 


b. Using HYDRAU- 
LIC CONTROL ponel, 
perform the following: 


{1} Press TEST 
CELL SUPPLY “A" 
awitch-lighl. 


(2} Press 
HYDRAULIC S¥STEM 
PYPASS switeh-Jtght, 


(4) Presa 
HYDRAULIC SYSTEM 
SUUPLY awitch-light, 


c. Slowly apply 
facility hydraulic 
supply pressure until 
SUPPLY PRESSURE 
wage indicates 2,600 
250 psi, 


d. On MED PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS 
gage indicates 
25 +5 psi. 


le A ee 


REVERSE LEAKAGE TEST. 


Result 


None. 


SUPPLY Hight on and 
VENT light off. 


CLOSE light on and 
OPEN Light off. 


OPEN light on and 
CLOSE light off. 


SUPPLY PRESSURE 
vagce indicates 2,600 
£50 pat, 


MED PRES FUSL 
COMPATIBLE and 


R-3896-3 
Yolume il 


Procedure 


e On RYDRAU- 
LIC CONTROT, panei, 
slowly open MED 
PRESS SHUTOFF valve 
until DIFFERENTIAL 
PRESSURE gage indi- 
catea 5 40.5 pat. 


I, tupect check 
valve and meagura 
leakage at intot port 


f- Close hand 
valve to AP HYD 
MON UPSTREAM 
INLET; then upen 
DIFFERENTIAL 
PRESSURE shutoff 
valye, 


h. On MED PRESS 
FURL COM: ATIBLE 
panel, adjust PRES~ 
SURE REGULATOR 
untii REG SUPPLY 
PRESS gage lndicates 
G00 150 pai. 


4, On UYDRAULIC 
CONTROL. panel, 
slowly cyen MED 
PRESS SHUTOFF 
valve sntil HYD MED 
PRESS MONITOR 
pane) PRESSURE 
MONITOR "B" gage 
indleates 100 41 psi; 
then close SHU TOFF 
valvo, 


HYDRAULIC CONTROL 


panels pressurized. 


Change No. 21 - 12 November 1971 


Section XXII 
Paragraph 22-34 


Result 


Check valve outlet part 
(B) pressurized, 


Maximum allowable 
leakage at talet purt {A} 
ig 0.15 ec/m. 


DIFFERENTIAL, 
PRESSURE gago 
tselated, 


MED PRESS FUET. 
COMPATIBLE panel 
pragsure increased, 


PRESSURE MONITOR 
"BY gage lidicates 
100 21 psi. 


22-35 


Section X11 


Procedure 


j. Measure leakage 
at inlet port (A), 


k. Repeat steps i 
and j at 500345 psig. 


1, Close hand valye 
to HYB MED PRESS 
MON "B' INLET and 
open PRESSURE MONI- 
TOR "RB" gage shutoff 
valve, 


m, On MEI) PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
zero, Close VENT 
vulve, 


n, On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT 
vilye; then adjust 
PRESSURE REGU- 
LATOR until REG: SUP~ 
PLY PRESS gage indl- 
cates 2, 600 450 psi. 


o. On HYDRAULIC 


CONTROL panel, slowly 
open HIGH PRESS SIIDT= 


OFF valve inti] PRES- 


SURF MONITOR (age in- 


dicates 1,500 +15 psi. 
Close SHUTOFSL valve. 


B. Measure leakage 
at irlet port {A). 


q. Repeat steps a anc 


pat 2,500 +25 psig. 


r. On HIGH PRESS 
FURL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS page indicates 
zero. Close VENT 
valve, 


32-96 


a 


R-3896~3 
Volume IT 


Result 


Maximum allowable 
leakage ig 0,15 co/m. 


Same as steps i and 
and J. 


YD MED PRESS 
MONITOR panel, 
PRESSURE MONITOR 
“B" wage tyolated. 


MED PRESS FUEL 
COMPATIBLE panel 
depressurized, 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CON- 
TROL panels pres~ 
surized, 


Check valve outlet 
port (QB) pressurized 
to 1,500 215 prig. 


Maximum allowable 
leakage Ip 0.15 c¢/iu. 


Same as steps o 
and p, 


HIGH PRESS FULL 
COMPATIBLE panel 
depressurized, 


Change No. 20 - 19 May 1971 


Procedure 


Ss. Reduce facility 
hydraulic supply 
pressure to zero, 


t, On HYDRAULIC CONTROL panel, periorm 


the following: 


(1} Gpen HIGR 
PRESS SHUTOFF 
valve, 


(2) Prees TEST 
CELL SUPPLY "A" 
switch- light, 


(3} Prase HY- 
DRAULIC SYSTEM 
SUPPLY switch-dight. 


(4) Preas HY- 
DRAULIC SYSTEM 
BYPASS switch-Ipht. 


(5) Close HIGH 
PRESS S1UITOFE 
valve, 


u. On HYD DIFF 
PRESS MONITOR 
panel, open PRES- 
SURE MONITOR jrage 
shutoff valve antl) 
gage indicates zero; 
then close shutofi 
valya, 


vy. Remove check 
valve from test setup. 
Install protect!ve clo- 
sures, Refor ly 
paragraph 22-22, 


Result 


SUPPLY PRESSURE 
fave indicates zero, 


HYD CONTROL panel 
depressurized, 


SUPPLY light olf and 
VENT light on, 


CLOSE Yeght on and 
OPEN light off. 


OPEN light on and 
CLOSE light off. 


None. 


Pressure reduced at 
PRESSURE MONITOR 


gage. 


None. 


iy 


R-3896-3 
Volume I 


LEGEND 


VALVE PORTS 


A INLET 
R OUTLET 
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Ms 


TEPER ee 


fi) VALVE 11-9038%01 


Section XXIT 
Paragraphs 22-16 io 22-36 


TEST CELL 


RYDRAULIC OUTLET "A" 


HYD UTiLity 
OUTLET‘ C" 


G-5000 FgIU HYD 
MOX INLET 


4 
4 | 
WY MED PRiS3 . 
MON “B" NLET i 
s 
SF YO MOH 
UPSYRM INLE S 


Figure 22-13, Engine Contro) Valve Check Valve Test Setu,; 


22-35, SECURING TEST LQUIPMENT, 


22-36, After engine control valve check valve 
testing is completed and check valve is removed 
from test sctup, secure equipment as follows: 


a, Reduce facility gaseous nitrogen pressure 
to zero, 


b, On PNEU SOURCE CONTROL panel, 
clase gaseous nitrogen SHUTOFF valve. 


c. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve and 
open SYS VENT valve, 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VEN‘T valves and 
adjust PRESSURE REGULATOR to vent trapped 
pressure. 


e. Close all shutoff valves, regulators, and 
utility valves, 


f. Make sure all pressure gages indicate 
zero, and clase all vent valves. 


B&. Cap utility panel and test coll panel outleis 
ind connectors, 


h, Turn digital yoltmeter power aff. 


1, On HYDRAULIC CONTROL panel, press 
awitch-lights so that HYDRAULIC SYSTEM 
BYPASS light indicates OPEN and raninining 
lights {ndicate CLOSE or VENT, 


j. On ELECTRICAL CONTROL panel, press 
TEST SELECT switch-lights so that all lights 
are off, and press POWER ON swltch-light, 

k, Turn DC POWER SUPPLY off. 


l. On POWER DISTRIBUTION panel, pull out 
circult breakers. 
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R- 3886-3 Sectlon XXUI 
Volume fi Paragraphs 23-1 to 23-4 
SECTION XXIf 


TOUR-WAY SOLENOID VALVE 


WARNING 


COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER SET G3145 
MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF 


THE EQUIPMENT. 


rn 


23-1, FOUR-WAY SOLFNOID VALVE 556966. 


23-2. The following procedures contain (he 
disassembling, cleantug, inspecting and 
repairing, assembling, and testing iaformation 
required lo maintain the four-way solenoid 
valve. See figure 23-1 for test equipment and 
Apecial toole, Refi to R- 9886-4 for protective 
closures, Lubricate (Method A) all closure 
fusteners used in valve inserts with Jubsicant 
grease RBV4O-012 (Rocketdyne). Speciiled 
lubrication methods are outlined in R-3856-3, 
Volume L 


23-3, DISASSEMBLING. 


Qh-4, Protect ali paris from haudling damage, 
Itefer to figure 23-3 For parts and index numbers, 


NOTE 


When removing Intertal parts af 
the valve that cannot be oasily 
removad by band, tapered, nylon 
drift rads or equtvalent must be 
used to facilitate the removal ane 
prevent damage to parts. 


a, Remove serews (i), lugs (2), washere (3); 
then using solencid removal and Lnstalletiun tool 
T-5018259, remove valves (4, 5}; then remove 
packings (6, 8) and retainers (7, 9) from valves. 


Change No, 22- 15 Fobruary 1972 23-1 


Section XA 


R-3896-3 
Volume £ 


Part No, Nomenclature 


T-5026302 Pressure 
Test Fixture 


T-$036718 Assembly 
Tool 


V-5037841 Seal Itemoval 


Tool 


T-50414500 Actuator 
Installation 
Tool 


T-5041501 Assembly 
dig 


‘T-§046259 Solenold 
Removal and 
Installation 
Tool 


MT-109 Flowmeter 
(Waugh), (9/4-ineh 
or indet and 
equivalent cutle.) 


Model Electronic 
521CKR Counter 


(Hewlett 

Packard 

Co), or 

equivatont 

Madel Transformer 

+12 

(Trlad 

Trans- 

former 

Corp), ov 

equivalent 

G5141 Components 
Tast 
Console 

Gai4a Components 
Adapter Set 


Use 


meee 


Adapts to four-way 
solenoid valve ports 
during pressure 
tests, 


Installs Hllter during 
assembly, 


Removes seat during 
disassembly. 


Removes and installa 
actuator durtag 
repair, 


For assembly of 
override component 
parta. 


Ramoves and tnstalls 
four-way start and 
stop valves, 


Provides & moans 
for measuring flow 
during timing and 
actuation taste, 


Provides a means 
for meaduring flow 
during liniiag and 
attuatlon toasts, 


Provides yoltago 
corapatiblitty between 
flowmeter and 
electronic counter 
during timing and 
actuation tests, 


Provides hydraulic 
fuel control for 
testing four-way 
polenold valve, 


Provides hardware 
for four-way solenoid 
valve test setups, 


Figure 23-1, Test Equipment and Special Toola 
for Four-Way Solenoid Valve 


23-2 Change No, 22 ~ 15 February 1972 


a es oem 


Figure 23-2 deleted, 
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Section XXL 


CAUTION 


THE FOLLOWING PATS ARF SIMs 
ILAM It SIZE AND APPEARANCE. 


$i PLUG MAKE. URE CORHEST PART NUM 
314 (KSERT BER PACKINGS ADR HETAINENS 
41D INSERT AHE INSTALLED TS LOCATIONS 
51C INVERT SHOW KI 

32 PH PACKING (29) PAN MS29519-429 

53 BRODY ETAINERS (99) P/N MS2177& 129 


Qn 
64 WAMEPLATE BACKING (90) P/N M62i513+222 
HETAINER (3%) 1/8 MScuTId~222 


SSEyOu.K-2 


Figure 23-3. Fouy-Way Solenoid Valve--Exploded View 
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Volume I 


b. Remove the followlng parts from the start 
aide of hady (53): 


(1) Screws (10), washers (11}, plate (12), 
cylinder (13), and spring (16), 


(2) Remove packing (14) and retainers (14) 
from cyHnder (13). 


( (3) Piston (17), packing (18), and retainers 
19). 


(4) Seat (20}, packing (14), retainers (15), 
and poppot (21). 


{5} Spacer (22), seat (20), packing (14), 
retainers (15), filter (23), and washer (24). 


c. Repeat step b on the stop side of body 
(49). 


u. Remove 2 screws (33) from stop (35) 
(diagonally opposite); then use assembly jig 
{T-§041501}, a8 a spring comprogaar, to re-~ 
move tho othor 2 screws (98), waahere (34), 
and stop (35}. Remove packlng (29) and re- 
tainers (30) trom stop (35). 


WARN ING 


Stop (35), piston (38), and guide (41) 
are under spring load, Care aust 
be exercised when using assembly 
jly as a Spring compresaur to re- 
nove stop (85) Spring !ond will be 
relieved ag stop is removed, 


e. Remove pistun (38), packing (38), re- 
tainers (37), spring (39), guide (41), packing 
(29), and retainers (39), 


{, Remove spring (43), actugtor (46), pack- 
ing (36), and retainers (37), 


CAUTION 


Cap (27) muat not be removed with 
plate (12) installed, since the cap 
may contact the plate, resulting in 
damage to the cap. 
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g, Remove cap (27), packing (25), retainers 
(26), and washer (28); then remove spool (31) 
and steeve (92). Remove packings (29) aud 
retainers (36) from sleeve, 


J 


NOTE 


Spool (31) and sleeve (32) are 
matched parts and mus: be retained 
as an assembly, 


h. Remove plug (48), packing (47), plug (51), 
packing (49), and retalners (50}, 


§. Pins (52) and nameplate (64) need not be 
removed unless damaged. 
23-5, CLEANING. 
23-6, Clean all porta of four-way solenoid 
valve for fue) service as outlined in R-3896~3, 
Volume I, except as follows: 


WARNING 


The following procedure uses 
trichloroethylene which 18 « toxic 
polyent. Inhalation of lts vapors 
or projonged contact with the flqiuid 
can caude serious injvry or death. 


® Compraased yas must not be used 
for drying or cleaning unless effec~- 
tive chip guarding {a used and 
personal protection equipment is 
worn, 


NOTE 


Protectiva covers must be ingtallod 
on all sealing surfaces, threads, and 
parts to protect from handling 
damage and contarnination. 


a, Uttraasonically clean filters (23) in tri- 
chloroethylene (MIL-~T- 27602) as folicwe: 


(1) Install filter in ultragsonle unit ao 
Mushing fluid will page through filter In reverse 
of the design direction of flow, 


(2) Turn on ultrasonic unit at a frequency 
of 20-40 kc. 


R-3896~3 


Section XX#!1 


Volume 0 


(3) Clean illters for a mininium of 10 min- 
utes, Flush {Mer 4 timos during the cleaning 
cycle, at approximate 2-minute Intervals, with 
a minimum of 506 milliliters of Mufd, 


(4} Turn off ultrasonic unit, 
b, Inspect filter for cleanness ag follows: 


{1} Instaht filter in ultrasonic untt so 
flushing Muid will pase through {Ulter, In dealgn 
direction of flow, 


(2) Tura on ultrasonle unit at a frequency 
of 20-40 ke, 


(3) During a 10-minute eycle at approxi- 
mately 2-niinute Intervals, pass fluld through 
(lter and collect four 506 milliliter samples of 
fluld in a elein container, 


Part Name and 
Indox No. {nspecting 


Valve (4, 5) Damage. 


Vlaw (12) 
couting. 


Cylinder (13) Damaged threads, 
Major diameter. 

Major inaide digmeter. 
Springs (16) Compressed lengths. 
Corroston or cracks. 
Piston (17) Major diameter. 


Seat (20) 


Deterlorated or damaged anodic 


Sealing surface musl be free of 


{4) Turn off ultrasonic ynit. 


(5) Perform a particle count of a minimum 
representative 500 milliliter sample of the 2 
liters of Muid collected, Categorize all parti- 
cles, regardless of shape, size, ratio, 
carmposition, etc in 40-100 micron and 101-300 
micron size ranges with no diferentiailon 
between 2 particle anda iiber, Acceptance 
eriterta for a 2 liter sample 1s as follows: 


Maximuin allowahle 


Micron siz nunther of particles 
50-100 550 
101-300 49 


c, Repeat steps a and b as required ta 
obtain filter cleanness acceptability, 


Repairiag 


Replace, 


Replace anodic coating or irtdite as 
outlined in R-3896-9, Volume [. 


Refer taR- 3896-3, Volume [for throad 
repair. 

Refer to figure 23-5. 

Refer la figure 23-5, 

Refer to figure 23-5. 

Replace. 

Refer to figure 23-5. 


Replace. 


nicks, scratches, and other im- 
perfoutions which would {mpair 


Its seating function. 
Major diameter. 
Shank diameter. 

Small inside diameter. 
IMameler . 


Poppet (21) 
Thickness. 


Refer to figure 23.5, 
Refer to figure 23-5, 
Refer to figure 23-5. 
Refer to figure 23-5. 


Refer to figure 23-5. 


Figure 23-4, Inspecting and Repairing four-Way Solenoid Valve (Sheet 1 of 3) 
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Ta 


Section XID 


Volume II 


Part Name and 
Index No, Inspecting 


A 


Sharp corners, 


Sealing surface must be free of 
nicks, 3cratches, and other im- 
perfections which would impair 


dts sealing functiun, 


Spacer (22) Detertorated or damaged anodic 


coating. 
Major digmeter, 
lngaide diameter. 


Small inside diameter. 


Filter (23) Damage. 
Cleanness. 

Cap (27) Damaged threads. 
Deteriorated or clamaged anodic 
coathny . 

Spool (31) Major diameter. 


racked braze. 
Sleeve (32) Inside dlaineter, 
Land dlameter. 
Piston (38) Piston head, 
Piston shank. 
Spring (39) Campressed lengths. 
Corrasion or cracka, 
Guide (41) Inside small dlameter. 
Inside Jarge dlameter. 
Spring (43} Compressed lengths. 
Corrosion or cracks. 


Actuator (46) Major diameter. 


Sr 


Repairing : 3 


Replace. 


Replace, 


Replace anodic coating or iridite as 
outlined in R~ 3896-9, Volume J. 


Refer lo figure 23-6, 

Refer to figure 24-6. 

Refer to figure 23-5, 

Replace. 

Refer to paiagraph 23-5, 

Refer to R-2896-3, Votume I for 


thread repair. 


Replace anodic coating or iridite ag 
outlined ln R~3898-3, Volume I, 


Refer to figure 23-5, 4 ) 
Replace, = 
Refer to Hgure 29-5. 

Refer to figure 23-5. 

Rafer to flmire 23-5, 

Refer to flgure 23-5, 

Refer to flgure 23-5, 

Replace. 

Refer to flgure 23-5, 

Rofer to figure 23-5. 

Refer to figure 23-5. 

Replace. 


Refer ta figure 23-5. 


a: 


Figure 24-4, Inspecting and Repairing Four-Way Solenoid Valve (Sheet 2 of 3) () 
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Poon 


R- 3898-3 Seclion XXII 


Volume II 
Part Name and 
Index No, Inspecting Repairing 
Plug (46, 51} Major diameter, Refer to figure 23-5, 
Damaged threads. Refer to R-9896-3, Volume | far 
thread vepuir. ; 
Deteriorated or damaged anodic Replace anodic cvating or iridine as 
coating outlined in R-38B0-3, Volume f. 
Body (53) Damaged threads. Refer to R-3896-3, Volume I far 
thread repair, 
Deteriorated or dainaged anudic Replace anodle coating ur iridete as 
coating. outlined in R-9896-3, Volume L 
Damaged inserts. Replace inserts as outlined an 
R-396-3, Velume 1 
Spoel sliding surface, Refer to figure 23-5. 
Valve mating surface. Refer to figure 23-5, 


amenene 


ep pL 
Figure 23-4. Inspecting and Repairing Four-Way Solenoid Valve heet 3 of 3) 


‘DarSineanie © Minima Maximum 
Tdex No. Dimension {Inches excepl as noted) 
Cylinder (13) Major dlameter. 0. 746 0. 747 
Major inside diameter. 0. 499 0.501 
Spring (16) Conipressed lo 0. 049 Inch, 1.8 Ib 2.2% Ib 
Compressed to 0, 660 Inch. 9.0 lb 11.0 1b 
Paton (17) Major diameter, 0. 496 0. 497 
Beat (20) Major diameter, 0. 746 0. 747 
Shank diameter, 0. 637 6. 630 
Small ingide clanieter, 0.975 0. 877 
Poppet (21) Diameter, 0. 497 0. 500 
Thickuess, 0. 1245 0. 1250 
Spacer (22) Major diameter, 0. 746 Q. 747 
Inslde diameter. 0. 640 0. 641 
Small inside diameter, 0, 562 0, 564 
Spool (31) Major diameter. 1. 250 1.251 
Sleeve (32) Inside diameter. 1, 249 1. 250 
Land diameter. 1. 746 1.747 
Piston (34) Piston head. 1,746 1. 747 
Piston shank, 6. 29g 0. 500 
spring (29) Compressed to 0.910 tnch, 10.8 Ib 13.2 Ib 
Compresscd to 0. 610 inch, 13. 17 Ib 16.17 ib 


Figure 23-5, Dimensional Limits for Four-Way Solenoid Valve (Sheet 1 of 2} 
Change No, 11 - 29 February 1968 23-7 
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R-3896-3 


Volume 0 


Part Name and Minimum Maximum 
Index No. Dimension (Inches except as noted) 
Guide (41) Inside smali diameter. 0. 502 0. 504 

Inside iarge diameter. 1. 750 1.752 

Spelng {43} Compressed te 2.082 inchea. 133 Jb 147 th 
Compressed to 1. $32 inches. 150 ib 146 lb 

Actuator (46) Major diameter. 4. 746 1.747 
Plug {48) Major dlameter. 0.372 0. 373 
Plug {51) Major diameter. 0. 246 0. 247 
Body (53) Spool sliding surface, 1, 749 1. 751 
1, 184 4. 126 


Valve mating surface. 


Figure 29-4. Dimonsional Limits for Four-Way Solenaid Valve Gheet 2 of 2) 


d, Dry filters ta an oven at 200° 210° F for a 
minimum of 30 minutes or by purging with a 
regulated source of low presaure (lesa than 
30 psig) gaseous nitrogen (MIL-P~27401) or 
¢lean, dry air conformin: to the cleanness and 
hunsldity requirenionta of MIL- P- 27401, 


23-7, INSPECTING AND REPAIRING, 


23-8, I(nupecting the four-way aolenoid valve 
consists mainly tn determining that Individual 
parts have not beon damaged by mishandling or 
wear. Refer to Mgure 23-4 and Inapect 
Individual parta for genoral conditfon, clean- 
ness, damage to threads, eorroston, distortion, 
nicks, burs, and acratches, Dimensional 
Ilnilts listed In Ngure 23-5 form the guide to 
porvicaabdility of parts. Minimum and maximum 
values are given, beyond which ropair or 
replacament of parts fa required, 
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NOTE 


Spool (31) and sleeve (92) Meted in 
figures 23-4 and 23-5 are matchod 
parts and must bo retained as an 
assembly, 


23-9, ASSEMBLING. 


23-10, The assembly procedures for the four- 
way solenoid valve must be performed in ihe 
order listed, and all parts must meet cleaning 
requirements outlined tn paragraph 23-5, The 
lubricant used in this procedure ia hydraulic 
fluid (MIL-H- 6606) unlese otherwise specifled, 
Specified lubrication procedures (methods) are 
outlined in R-3866-3, Volume l, Refer to 
{igure 23-3 for parte and Index numbers, 


me, 


R-J896-3 


Sectlan XXII 


Volume H 


CAUTION 


The following parts are similar ta 
appearance and aize, The correct 
purl number packings and retainers 
must be installed In the locations 
shown in figure 24-3, 
Packing (29), PN MS29513-129 
Retainer (30), PN MS28774- 129 
Packing (38), PN MS29513-222 
Itetainer (37}, PN MS287744-222 


@ Make sure close diametral clear- 
ance parts are allned with body (53) 
bores when parts are instalied, 
since excessive assembly force 
of misalined parts can damage 
bore surfaces and produce econ- 
taniinants that will result in 
incorrect operution of the four- 
way solenoid valve. 


NOTE 


To install Internal parls of the valve 
that cannot be casily installed by 
hand, use tapered nylon rods, or 
equivalent, to faellliate (natallation 
and to prevant damage to parts. 


The spool (31) and sleeve (32) must 
be retulned as matched parts, 


Lubricate (Method M) packings (29) and 
jicatall packings and retainers (30) on sleeve 
($2}, Lubricate spool and sieeve and install 
spoul (31) In sleeve, 


b. Cubrteate (Metliod M) packing (25) and 
install packing and retainer (26) on cap (27), 


CAUTION 


Plate (12) muet not be installed 
when installing cap (27), since the 
cap may contact the plate, resulting 
in damage to the cap, 


bA,. Lubricate (Mothod A) cap (27) with 
lubricant grease #B0140-012 (Rocketdyne), 


CAUTION 


Care must be used when installing 
sleeve (32) Into body (53) to avoid 
shearing packings (29), 


Instal) sleeve (32), washer (29), and cap 
(any Into hody (53}, Torque cap to 8u-120 ft-lb, 


d, Lubricate (Method N) pucking (36) and 
install packing aud retainera (37) on actuator 
(46), Lubricate actuator. 


dA. Lubricate (Method M) packing (29) and 
Install packlng and retalners (30) on guide (41), 


CAUTION 


Care must be used when installing 
actuator (46) to avold shearing 
packing (36). 


eo. Allne actuator (46) with a holding tool and 
6lide xctuator past internal shoulders of body 
(53); then install spring (43), 
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R-3896-3 
Volume I 


f. Install legs of assembly jig (T-5041501) 
into 2 diagonal stud holes of ody (53). 


@. Slide guide (41) down over les into body 
(53). 


h. Yubricate (Method N) packing (46) and 
inatall pacing and retainers (37) on pisten 
(38). 


i, Lubricate (Method M) packing (20) and 
install packing and refainerg (70) on stop (34). 


J. luatall sprise (3%) and piston (38) into 
quide (41) and stop (35) uver assembly jig lege 
into guide (41). 


CAUTION 


Springs (43, 49) must be compressed 
it) alinement le prevent damage to 
packings end parta. 


k. Lubricate (Method A) screws (33) with 
lubric.nt grease RB0140-012 (Rocketdyne). In- 
stall toy plate and jJackscrew on xagombly fig 
legs, center leveling foot on stop (35}, and 
cormpreas springs (43, 39}; then inetall 2 
washers (34) and 2 screws (43). Tightenserews, 


kA. Remave assembly jig and install remain- 
ing 2 washers (34) and 2 acrews (33), Torque 
4 screws to 10-140 in-ib. 


I. Lubricate (Method M) packing (49) and 
install packing and retainers (50} on plug (51), 
install ptug into body (54} on start solerwid ond. 


nm. (Heletadl) 


n. Install washer (24) and filter (25) with 
assembly tool T-$036719 into body (53} at the 
start solenoid and, with valve in the horiztantal 
position. Center washer on filter using « 
tapered nyton drift red. 


o. labricate (Metho’a M) packings (14), 
asuemble seals (260), spacer (22}, poppet (21), 
packings (t14), an@ retainers (15), and using a 
drift ved for handling and applying steady prea- 
aure, install assembly in start aolenoid end of 
valve. Ubserve installation through start 
solenoid port, 


Section XAHI 
Paragraphs 23-11 to 23-12 


.p. Lubricate (Method M) packings (14) and 
(Method N} packing (18), Assemble cylinder 
(13), packings (44), vetainers (15), piston (17), 
spring (16), retainers (19), and packing (18), 
and install in start solenoid end of valve ag ait 
assembly, 


q- Lupricate (Method A) screws (10) with 
'.bricant grease R0140-G12 (Rocketdyne). 
Install plate (12) on start solenrid ead of valve 
using vvashers (11) and screws (10), Torque 
serews to 20-25 in- Ih. 


r. Repeat steps n through p for ingtalbation 
of parts indexed (13 through 24) Into the stop 
solenoid end of valve. 


TA. Lubricave {Method M) packing (47) and 
install packing on plug (48). install plug in 
body (53), 


vB. Repent step qa in install parts indexed 
(10 dough £2) on stop selenoid end uf valve. 


s, Lubricate (Method M) paciings (6, %1, 
Install yetainery (7, 9) and packings (6, 8} on 
valves (4, 5), 


i, Lubricate (Method A) serevr (1) with 
lubricant grease RBO141)-012 (Kocketdyne). 
Using solenoid removal and installation tool 
T-5043259, tuetall valver (4, 5} in body (53) 
and secure with lugs (2), washers (3), and 
screws (1). ‘\orque serews to 50-70 in-Ib; then 
Safetywire screws (1, 10, 32) and cap (27). 


29-11, TESTING, 
NOTE 


The four-way soleuvid valve desis 
may be onittted if the equivalent tests 
are performed on the engine control 
valve a5 outlined in section XXIT, 


23-12. This procedure outlines requirements 
for complete testing of the four-way aolendd 
velve, using Components test Console 03141 
aunck Components Adapter Set G3id3, Any devia- 
tious, Including the use of other tast equipment, 
must be equivalent ta the test requirements, 
sajaly standards, and equipment specified tn 
thig procedure. Prior to starting the test, 
install test plates on four-way solenotd valve 
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R-3896-3 
Volume IT 


Sectlon XAUI 


ag oullined in figure 23-6, Index letters are 
assigned lo the valve ports for ease of identifi- 
vation in illustrations. Set up components test 
cunsole elecirical patch-panels (figure 24-7) and 
prepare console for use (figure 23-8), Refer ta 
paragraphs 29-13 through 23-18 for four-way 
solenoid valve tect procedures and see figures 
23-9 and 23-10 for test selups. Refer to figure 
23-11 for a typlval valve tiring trace. Refer 
lo seclion XX for four-way solenoid valve 
culaway view. 


CAUTION 


The four-way solenoid valve start 
sdlencid must not be actuated uatil 
§00 paig minimuia pressure has 
been wpplicd to PRESSURE port 
(A-B}; otherwise, damage to the 
spool can vesult. 


Valve Port 


A A pS Pht AAP Ne BI 


Iniex Letter 


—-. 


A-B PRESSURE 
Cc OPENING 
Dp C LOSING 

RETURN 
F OVERRIDE 


— 


T- §026302-113 


Fixture Port Connection 
T'- 50263 02--J01 ee "AN 493- isp 
T+5026802-301 ANA93-18D 
T-5026302-301 AN883- 14D 


AND 10050-12 
AND 10050-38 


VYOLTMEELR 


CHARGE 
ORONED 


Test 
| DIGIT AL, SELECT 
7 


TLOYME TER 


HYORAULIC 
FLOW 


PNEUMATIC 
Flow 


FLOWMETER FREQUENCY MOHITOR PATCHING 


PO2G101-2-2) 4 


j — Fipure 28-7, Components Test Console Patch- Pano} Requirements 
for Four-Way Solenoid Valve Testhng (Sheet 1 of 3) 
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() 


< 


-——___---—_-——— eee) 


R-3896-4 Section XXII 
Yolume ii 


2 124 2B 


cove’ [Se 
POWER en 


SUPPLE 


YOLTMETCR wa 


PRESSURE 
TRANSDUCERS 
re 


TEST 


SELECT 3  aarD 


28 VK 
POWER 
SUPPLY 


SCOPE ___ A STOP 
CLOSING 


* ih PUT 
ECT 
syc 

SIGNAL. 


INPUT 


” stant 
QPESING 


TESt 


my 
as sate, Sf) <€— 9 yey 


th 


¢ INPUT 
VERTICAL 
“BY 
REYURN 


GUT PUT 


aM é vV¥¥ dz" 


2 seRQ 


Fl 03-2-58 


ome 


a 


Figure 23-7. Components Teast Consoie Patch- Fane) Requirements 
for Fowr-Way Solenuid Valve Testing (Sheet 2 uf 3) 
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Cord 


s0eg-14 
Kg, (a 
K3, ) 


{a) Usn any cable length required. 
(b) Diode patch-cord must be connected with red Jead on same sidy as (+). 


23-12 


aE 
oF 
4c 
2L 
2M 
3C 
3G 


3h 
4G 
4K 


Figure 23-7, Components Test Console Patch- Panel Requirements 
for Four-Way Solenoid Vaive Testing (Sheet 3 of 3) 


Ft-3895~3 
Volume iI 


+ input Ext 
Syne {on 
Scope) 

3M 

20M 

8L 
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7G 
iW 
1K 
8c 
8G 
aM 
oF 
lub 
MA 
5 Ce: 


17M 


Panel 


R- 3896-3 
Volume II 


Control 


ET 


NOTE 


Indication/Remarks _ 


Position 


Section XX 


The presa-to-operate awitch-lighte located on tha Components Test 
Console G3tdi operate on and oft by alternately pressing ihe face of 
the swilch, Make sure switch-Jights are pressed only as necessary 
in order to obtain the specified indication, 


PRE-POWER TURN ON 
POWER DISTRIBUTION 


PRESS/TEMP MONITOR 
DC POWER SUPPLY 


ELECTRICAL CONTROL 


OSCILLOSCOPE 
DIGITAL VOLTMETER 


‘EST CELL ELECT. 
GUTLETS 


CHi (30 AMP) 
CR2 (10 AMP) 


CHANNEL SELECT 
AC INSUT 
VOLTAGE VERNIER 
VOLTAGE ADJUST 


CURRENT LIMIT 
AC INPUT INDICATOR 


MILLIAMPERES RANGE 
SELECT 


VOLTS RANGE SELECT 
VOLTAGE ADJUST 


INTENSITY 

115 ¥/280 V 

100 XC STD INT/EXT 
POWER 

Connector J701 


Connector J702 


Connector J703 


Connectar J704 


Connevtor J7G6 


CAUTION 


Pulled out 
Pulled out 


OFF 
Down (offi) 
Midpesition 


Fully counter- 
clockwiae 


OFF 
FULL DECREASE 


POWER OFF 
115Y 

INt 

Down. fott) 
Capped 

Vable BBS2'752 
Heristor plug 
3088-9 

Cable DBS275! 


Capped 


Console main power off. 


Etectrical utility out- 
lets power off, 


At rear of unl.. 


At rear of unit. 


For start and stap 
solenoids, 


Temperature indicator 
lead. 


For pressure trans 
ducers, 


Check that facility pneumatic and hydraulic Supplies to consule are off. 


eee co, 


for Four- Way Solenoid Valve Testing (eet 1 of 6) 
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Figure 23-3, Preparing Components Test Console for Use 
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Sectlon XT 


R-+-3896-3 
Volume it 


rrr rr a a re i A RR A SP 


POWER TURN ON . 


POWER DISTRIBUTION 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


Figure 23-8, Preparing Components Test Consele for Use 
for Four-Way Solenoid Valve Testing (Sheat 2 of 6) 


ra YT 


CB1 (30 AMP) Push in 


CB2 {10 AMP) Push in 


AC INPUT Up 


CURRENT LIMiT 2Z 


POWER 


VOLTS-RANGE SELECT D (0-30) 


MILLIAMPERES*eRANGE A {(-500) x 2 


SELECT 


TEST SELECT 1 


TEST SELECT 2 


TEST SELECT 3 


TEST SELECT 4 


TEST SELECT 5 


TEST SELECT 6 


(a) If indication tg nut ag specified, press switch~light. 
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Console main pawer 
on. 


Electricai utility out- 
lets power on, 


None. 


Approximately tre~ 
thirds of way between 
0 and 3. 


POWER light on. 
AC INPUT light 
on. \@ 


Nane. 


None. 


Light 1 off. Timing 
and START SOLE- 
NOID control, (a) 


Light 2OFF, Tim- 
ing and STOP SQLE- 
NOW controt.'4 


Light 3 off. Digital 
voltmeter return and 
transducer power 
control, '2 


Light 4 OFF, Tim- 
ing power control.(a) 


Light 5 OFF. Trana- 
ducer signa and of- 


eliloscope input 
control tas r 


Light G OFF, {Not 
Dae jad 


et 


ra rae rs rn NS LY 


R 3896-43 
Volume II 


Control] Pasitian 


TEST SELECT 7 


TEST SELECT & 


VOLTAGE ADJUST INCREASE 


HYDRAULIC CONTROL HYDRAULIC SYSTEM 


BYPASS 


HYDRAULLC SYSTEM 
SUPPLY 


TEST CELL SUPPLY "4" 
TEST CELL SUPPLY "3" 


FLOW MONITOR SHUT~ 
Orr 


LOW FLOW BYPASS 


OSCILLOSCOPE FOCUS Arrow up 
VERTICAL POSITION Arrows up 
HORIZ. POSITION Array up 
INTENSITY Arrow horizontal 

(to Left) 

Power light On 

DIGITAL VOLYTMETER 116 ¥/230 ¥ 115¥ 
160 KC STN INT/EXT INT 


(a) If indicatina 1g not aa apeeclfied, press switch-Hght. 


STORE/DISPLAY DURING DISPLAY 
COUNT 


Section XXIII 


{ndication/Remarks 


Light 7 OFF. Hy- 
draulic flow monitor 
control {a} 


Light 8 OFF. Pneu- 


matic flow monitor 
eontrol,t4; 


VOLTS meter indl- 
cates 23 20.5 volts. 


opEn, @) 


i 
CLOSE,’ 


vent.) 
vent, *) 


ciosE. 


{a) 


CLOSE, 


Adjust later for best 
forus. 


Adjust Inter far best 
position, 


Adjust later for best 
position, 

Adjust jater for best 
intensity, Ailow 
30-minute warmup 
period before use. 


Ty right of cathode 
ray tube, 


At rear of unit. 


At rear of unit. 


At rear of unit, 


rer rr re 


Figure 23-2, Preparing Components Test Console for Use 


for Four-Way Solenoid Valve Testing (Sheet 4 of 6) 
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Section *XIIL R-3808-3 


Volume Il 
— Panel Control Position Indication/Remarkg 

RANGE 1064 

FUNCTION YOLT 

ATTENUATION Midpoaition 

SAMPLE PERIOD 1 SEC 100 PER 

SAMPLING RATE STOP 

POWER ON If digital voltmeter 
indicates GVER- 
LOAD, wait at least 
one minute before 
resetting. 

RESET Presa Digitat voltmeter 
indicates 0D, 0000 to 
00, 0001 volt. 

NOTE 


| Allow digital voltmeter to warin ug for at least 30 minutes 
H prior to use. 


ELOW MONITOR TEST 
DIGITAL VOLTMETER STORE/DISPLAY DISPLAY At rear of unit, 
DURING COUNT 
RANGE 10G¥ 
FUNCTION FREQ 
AT PENT UATION Midpesition Readjustment may 
; he necesaary during 
test to obtain con- 
sistent readings. 
Refer ta digital volt- 
meter manual. 
SAMPLE PERIOD i SEC 
100 PER 
SAMPLING RATE Arrow up 
I 
| Figure 23-8, Preparing Comporients Tesl Console for Use 
for Four-Way Solenoid Vatve Testing (Sheet 4 of 6} 


28-16 Change No. 41 - 12 November 1971 


Section XXOI 


R-38996-3 

Yolume II 
" Panel Y= Cantro) a 
OSCILLOSCOPE A VERT. SENSITIVITY 


A VERT. SENSITIVITY 
YVERNIER 


B YERT. SENSITIVITY 


B VERT. SENSITIVITY 
VERRIER 


SWEEP TIME HORIZ. 
SENS. 


SWEEP TIME HORIZ. 
SENS. YERNIER 


CHANNEL 4 POLARITY 
YERT. PRESENTATION 
TRIGGER LEVEL 
TRIGGER LEVEL SYNC. 
DC-AC 


GROUND STRAPS 
(A and B) 


X1 SWP. ~ X5 EXP. 


%, Make sure that console is in the following condlttan: 


(1) Vent valves closed, 

(2) Shutoff valves closed. 

(3) Utility valves closad. 

(4) Recuiators cloged. 

{5) Utility and test co! outlets capped. 


b. Supply facility gaseous nitrogen to console. 


a ne oO wn ne 


Position 


1 YOLT/CM/DC 


Arrow horizontal 
to right 


1 VOLT /omM/ne 


Arrow up 


5 MILLISEC/CM 


CAL 


POS. UP 
CHOP 
AUTO 
EXT 

be 


Ground 


x1 SWP. 


—— 


Indication/Remarks 


Fully clockwise. 


Figure 23-8, Preparlag Components Test Console for Use 
for Four-Way Solenoid Valve Testing (Sheet 5 of 6) 


Changs No. 3i - 12 November 1971 23-17 


Section XXL R~2696-3 
Paragraphs 23-13 to 23-194 Volume [I 


a Ns RR As RG Ae I A fer 


c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 
d. ON PNEU SOURCE CONTROL panel, open NITROGEN SOURCE SHUTOFF valve. 
WARNING 


SYSTEM PRESSURIZED lighta {located on console and in 
test cell} come on to indicate pressure downstream of con- 
sole regulators whan individual panel SHUTOFF valves are 
opened, Safety precautions specified in R-3836-3, Volume J, 
must be followed to make sure that personnel are safe when 
working with pressurized systems. 


Figure 28-8, Preparing Compenents Test Consolc tor Use 
for Four-Way Solenoid Valve Tosting (Sheet 6 of 6} 


23-13, LEAK-TEST. ® The lines used in the test setup are 
1/2-inch flex hose unless otherwise 
23-134, O-Tting Seating Fest. spacified, The correct line sizes, 
without any restrictions, must be 
WARNING used in the test setup. Any restric- 
tlons or the use of Hines smaller than 
Components ‘lest Console G3141 specitied in the test cetup can cause 
and Comiponenis Adapter Set G3149 damage to the valve during testing or 
must he operated by authorized can give unacceptable test results, 
personnel trained in the use of 
the equipment, b. Using HYDRAULIC CONTROL panel, 
perform lhe following: 
Procedure Result 
Procedure Result 
a. Prepare Com- None. 
ponents Test Console (1) Close BIGH None, 
Gd4141 and four-way PRESS SHUTOFF and 
soleacid valve for usc MED PRESS SHUT- 
as outlined in paragraph OFF valves, 
23-12; then connect 
four-way solenoid valve (2) Press HY¥- CLOSE light on and 
to contole (figure 23-8), DRAULIC SYSTEM OPEN light off. 
Clase hand valve BYPASS swiich-light, 
between OPENING port 
{C) and CLOSING part (3) Press HY- OPEN light on and 
(Dj, Open hand valve DRAULIC SYSTEM CLOSE light off, 
at RETURN port (£), SUPPLY switch-light. 
CAUTION bA, Using MED PRESS FUEL COMPATIBLE 


panei, apply pressure to accumulator as follows: 
The four~way solenoid valve start 
solenold must nol be actuated until (i} Clouse VENT None, 
900 psig minimum pressure haa and SHUTOFF valves, 
been applied ta PRESSURE port 
{A-B); otherwise, damage to the 
spo0] can rusult. 


24-18 Changa No, 22 - 15 February 1972 


Procedure 


(2) Adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESSURE gage 
indicates 600 450 psi. 


(3) Slowly open 
SHUTOFF yalve, 


(4) Close SHUT- 
OFF yalve; then close 
PRESSURE 
REGULATOR, 


t. Slowly apply 
facility hydraulle 
supply pressure 
until SUPPLY 
PRESSURE gage 
indicates 2,000 +100 
psi. 


cA, On HYBRAU.- 
LIC CONTROL janel, 
press TRST CELL 
SUPPLY '"A” 
switeh«lfght, 


d, On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGU. 
LATOR, until REG 
SUPPLY PRESS gage 
indicates 1,700 250 psi, 


R-3896-3 
Volume II 


Result 


MED PRESS FUEL 
COMPATIBLE panel 
pressurtzed, 


Areumulator pre- 
charged to 600 +50 psig, 


REG SUPPLY PRESS 
gage decreases to 
“Zero, 


SUPPLY PRESSURE 
gage must indicate 
2,000 #100 pai. 


SUPPLY light on and 
VENT light off, 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CON- 
TROL panels 
pressurlzed. 


Change No, 22+ 15 February 1972 


Section XXII 


28+18A/23- 8B 


Procedure 


ce, On HYDRAULIC 
CONTROL panel, slow- 
ly open HIGH PRESS 
SHUTOFF yaive until 
on HYD DIFF PRESS 
MONITOR panel, 
PRESSIMiE MONITOR 
gage indicates 
1,500 +100; then close 
SHUTOFF valve. 


f. (Deleted) 


g. On ELECTRICAL 
CONTROL panel, make 
sure that VOLTS meter 
indicates £8 40.5 yalts. 


h. On ELECTRICAL 
CONTROL panel, presa 
TEST SELECT 1 
sWitch-light. 


i, Qn ELECTRICAL 
CONTROL panel, presa 
TEST SELECT J and 2 
switch-lights. 


j. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 2 
awitch-Light, 


k, On HYDRAULIC 
CONTRKQOL panei, press 
TEST CELU SUPPLY 
“A” awitch-light. 


1, (Deleted) 


m. Perform steps 
cA and ¢ through k 
20 limes. These steps 
constitute one cycle. 
Duration of each cycle 
must be approximately 
2 minutes. 


Section XXUf 


WARNING 


R-J896-3 
Yolume if 
Result 
PRESSURE MONITOR 


gage must indicate 
1,500 4100 pei, 


YOLTS meter must 
inclicate 23 40.5 vaita. 


Light 1 un and START 
SOLENOID energized. 


light 1 off anc START 
SOLENOID deenergized. 
Lighty 2 and 1A on and 
STOP SCOLELOID 
energized. 


Lights 2 and 1A off 
and STOP SOLENOID 
devenergized, 


SUPPLY light off and 
VENT light on. 


Same as steps cA and 
@ through k. 


The following procedure uses 
cleaning compound which is volattie, 
Use ina well- sentilated area since 
the vupors dispiace the oxygen in 
the air, vesulting in suffncation. 


Procedure 


n. After Sth, 10th, 
and 25th cycle, inspect 
valve for external laak- 
age. If leakage is 
observed, wipe wetted 
area clean with a cloth 
dampened with cleaning 
compound (MIL-C- 41302) 
or equivalent. 


o. After 20th cycle, 
inspect yalve for exter~ 
nal leakage. 


gp. If there lg no 
external leakage after 
comptetion of 20 cycles, 
depressprizo valve as 
outlined in steps q 
through u, then perform 
surface welting icak- 
test. 


g. On HIGH Phritss 
FUEL COMPATIBLE 
panei, adjust PRESSURE 
REGULATOR until REG 
SUPPLY PRESS gage 
indicales zero: then open 
SHUTOFF and VENT 
valyes, 


tr. On HYDRAULIC 
CONTROL panel, open 
HIGH PRESS SHUTOFEF 
valve, 


8. On HYD DIFF 
PRESS MONITOR panel, 
open PRESSURE MONI- 
TOR shutoff yalye unt 
gage indicatus zero; 
then cloge valve. 


Change No. 20 - t8 May 1971 


Reault 


None. 


Reject valve if leak- 
age exists. 


Noné. 


HIGH PRESS FUEL 
COMPATIBLE panel 
depreggsurized. 


HYDRAULIC CON- 
TROL panel depres- 
surized. 


PRESSURE MONITOR 
Kage must Indicate 
“eTO, 


23-18 


Section MXM 
Paragraph 23-135 


Procedure 


t, Reduce facility 
hydraulic supply 
pressure to zero, 


u. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH 
PRESS SHUTOFF valve. 


(2) Press TEST 
CELL SUPPLY "A" 
swilele light, 


{3} Presse HY- 
DRAULIC S¥STEM 
SUPPLY switch-light, 


{4) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-light, 


vy. If testing is 
being terminated for 
the day, on MED 
PRFSS FUEL 
COMPATIBLE panel, 
open VENT valvc. 


Result 


SUPPLY PRESSURE 
gage indicates zero, 


None. 


SUPPLY light off and 
VENT light on. 


CLOSE light on and 
OPEN light olf. 


OPEN light on and 
CLOSE light off, 


Accumulator precharge 
decreases lo zero, 


WARNING 


Components Test Console G3141 and 
Components Adapter Set G2143 raust 
be operatec by aulhorized personnel 
(rained in the use of the equipment, 


a, Prepare Com- None. 
j.onents Test Consale 
G3141 and four-way 
solenoid valve for use 
as oullined in paragraph 
23-12; then,excep! as 
noted, connect four-way 
solenoid valve to con- 
Sole (figura 23-9), 
Change teat line fron 
0-5000 PSIG HYD 

MON INLET fitting 

to AP HYD MON 
UPSTREAM INLET 
fitding and uncap AP 
H¥D MON DOWN- 
STREAM INLET, 

Close hand valve 
Leiween OPENING 

port (C) and CLOSING 
port (D), 


23-20 Change No, 22 ~ 13 February 1972 


R- 9896-3 
Volume I 


CAUTION 


The four-way solenoid valve start 
solenoid must rict he actuated until 
800 psig minimum pressure has 
been applied ta PRESSURE port 
(A+B); ctherwise, damage to the 
spool can result, 


@ The lines used in the test setup ace 
1/2-inch flex hose unless otherwise 
specified. The correct line sizes, 
without any restrictions, must he 
used ln the test setup, Any restric+ 
tions or the use of lines smaller tian 
specified tn the test setup can cause 
damage to the valvé during testing or 
can give wiicceptable test results, 


b. Using HYDAAULIC CONTROL panel, 
perform the following: 


- 


Procedure 


(4) Close HIGH 
PRESS SHUTOFF and 
MED PRESS SHUTOFF 
yalves, 


(2) Press HY- 
DRAULIC SYSTEM 
BYPASS switch-I!ght. 


(3) Press HY- 
ORAULIC SYSTEM 
SUPPLY switch-light. 


cd. Slowly aoply 
facility hydraulic 
Supply pressure 
until BUPPLY 
PRESSURE gare 
indicatee 500 225 pel. 


eA, On HYDRAV- 
LIC CONTROL, panel, 
press TEST CELL 
SUPPLY "A" 
switch-light. 


Result 


None. 


CLOSE light on and 


OPEN fight on and 
CLASE light off. 


SUPPLY PRESSURE 
gage must indicate 
300 +25 psi. 


SUPPI-Y light on and 
VENT Heght off. 


OPEN light off. ) 


u. On MED PRESS 
FUEL COMPATIBLE 
panel, open VENT 
valve; then adjust 
PRESSURE REGU- 
LATOR until REG 
SUPPLY PRESS gage 
indicates 25 25 pal, 


MED PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CON- 
TROL panels 
pressurized. 


R-3896-3 
Volume Ii 


Section Xi 
Paragraph 23-14 


( Procedure Result 
e. On HYDRAU- DIFFERENTIAL 


LIC CONTROL panel, 


PERESSLRE gage must 


Procetiure 


jC, On YD DIFF 
PRESS MONITOR 


Result 


PRESSURE MONITOR 
fage must indicate 


slowly open MED 
PRESS SHUTOFF valve 
until] on HYD DIFF 
PRESS MONITOR panel, 
DIF FERENTIAL PRES- 
SURE gage indicates 

3 to 7 pst, then close 
SHUTOFF valve, 


fF. (Deleted) 


& Hold pressure 
on vaive for a 1- 
minute interyal; then 


indicate 3-7 psi. 


VENT Ught on and 
supply Heht off. Valve 
depressurized, 


panel, Open PRESSURE zero. 
MONITOR shutoff valve 

until gage Indicates 

zero; then closa valye, 


jD. Reduce facility SUPPLY PRESSURE 
hydraulic supply pres- gage indicates zero, 
sure to zero, 

jE. Using HYDRAULIC CONTROL panel, 
perform the following: 


(1) Close HIGH 
PRESS SHUTOFF valve, 


None, 


on HYDRAULIC CON~ 
TROL pancl, press 
TEST CELL SUPPLY 
"A" switch-Hght, 


h, Inspect valve 
exterior for wet 
surfaces. 


if vatve surfaces 

are dry, proceed to 
funrlional tests fpara- 
graph 23-14 through 


(2) Press TEST 
CELL SUPPLY "A" 
switeh-light, 

(3) Press HY¥- 
DRAULIC SYSTEM 
SUPPLY switeh-lght, 


(4) Tress HY. 
DRAULIC SYSTEM 


SUPPLY light off and 
VENT light on. 


CLOSE figit on and 
OPEN Ught off. 


OPEN light on and 
CLOSE light off, 


23-18}. If yolve sur= 
faces are wet, proceed 
ta step i, 


WARNING 


The following procedure uses 
cleaning compound which is volatile. 
Use in a well-ventilated area since 
the vapors displace the oxygen ir 
the air, resulting in suffocation, 


1. Wipe wetied 
surfaces dry witha 
clean cloth dampened 
with cleaning compound 
(MIL-C-81 302), 


j. Repeat steps cA 
and g through i a maxi- 
min of § times, 


jJA. On IGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gave indicates 
zero; then open SHUT- 
OFP and VENT yalves, 


( j8. Cn HYDRAULIC 
CONTROL panet, open 


HIGH PRESS SHUTC"T 
valve, 


None. 


Reject the valve if wot 
suclaces are observed 
after dhe fifth 10-minute 
pressure interval, 


HIGH PRESS FUEL, 


COMPATIBLE panei 
deprersurized, 


HYDRAULIC CON.~ 
TROL panel 
depressurlzed, 


BY PASS gwitch-iicht, 


k, Change test Une 
fram 4P i¥D MON 
UPSTREAM INLET to 
06-5000 PSIG MGN IN- 
LET, Cap AP HYD 
MON DOWNSTREAM 
INLET fitting. 


Nowe, 


WARNING 


Components Test Console G3141 and 
Components Adapter Set G3143 nuat 
be operated hy authorized personnel 
trained in the use of the equipment, 


a. Prepare Com- None, 
ponente Test Console 
C3141 and ongine 

camtral valve for use 

as outlined in paragraph 
23-12; then connect 
four-wiy solenoid yalve 
{o console (figure 23-9), 
Close hand valve between 
OPENING port (C) and 
CLOSING port (D). Open 
hand valye at RETURN 
port (—), 
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23-22 


‘Ll 
i 


3/4 INCH 
FIRX ROBE 


LEGRND 
VALVE PORTE: 
4-U PRESSURE 
© OPENING 
WW BO LOStHd 
E HETURN 
F OVERAIDE 


Ppl rivcsen 
GSES RN YDRAY LIC STSTEM 


H-3ufd-3 
Volume IT 


TEST CELL 


(FUEL COMPATIBLE) 
i 


CABLE 


BBSR 152 FLEX HOSE RETURN INLET 


CONTROL 


Oe Tete tenet 


Od 
AP HYD MON ¥— 


UPSTREAM INLET 


aaa al 


A 


Rt s 
AYDRAULIC . 
CUTLET A" Of 

' 
MYDRAY' 
OUTLET "'B" i 


Cijvarve 10 doRseu 
Fa}vanve .s-occeae2-a 
PICONNECT TO THY? S&erUF 
JAS SPECIFIED [N TRST 
PHOCROURS. 
Rajaccuatur ATOR 10- 9026608 


FsJaccum YLATON BURST DIAPHRAGM 


a 


Figure 23-8, Four-Way Solenold Valve External Leak- Teast Setup 


Change No, 22-15 February 1972 


Pi-3-2-15F 


R- 3496-3 


Saction AAD 


Volume I 


CAUTION 


The four-way salenold valye start 
sulenold must not be uctsated until 
800 pslg minimum pressw'e has 
been applied tu PRESSUILE port 
(A-B}; otherwise, damage tn the 


spool man result, 


Result 


VENT light off and 
SUPPLY light on, 


Procedure 


d, On HYDRAU- 
LIC CONTROL panel, 
press TEST CELL 
SUPPLY “A" 


The lines used in the test setup are 
1/2-inch flex hose unless otherwise 
spect{led., The correct line sizes, 
without any restrictlons, miust be 
used in the test sctup. Any resirie- 
tions or the use of lines smaller than 
Specificd in (he tesl setup can cause 
damace ty the valve during testing or 
can give unacceptuble test resulta, 


b, Using HYDRAULIC CONTRO. panel, 


awiten-light, 
e. On HIGH PRESS HIGH PRESS FUEL 
FUEL COMPATIBLE COMPATIBLE and 


panel, open YENT 
valye; then adjust 
PRESSURE REGULA- 


POR uylil REG SUPPLY 


PRESS gage indicates 
2,700 +100 ps. 


f, On HYDRAULIC 
CONTROL panel, 
slowly open HIGH 
PRESS SHUTOFF 


HYDRAULIC CONTROL 
panels pressurized, 


PRESSURE MONITOR 
gayte must indicate 
2,475 425 pal, Valve 


perform the followlng: 
Procedure 

(1) Close NIGH 
PRESS SUUTOFF and 
MED PRESS SIIUTOFF 
valves, 

(2) Press HY- 
DHAULIC SYSTEM 
BYPASS switch-Heht. 

(3) Press HY- 
DRAULIC SYSTEM 
SUPPLY awiteh-light, 

bA. 


Result 


Notie, 


CLOSE light on and 
OPEN light eff, 


OPEN light on and 
CLOSE light off. 


Using MED PRESS FURL COMPATIBLE 


panel, apply pressure to accumdator as fotinws: 


(1) Close VENT 
and SHUTOFF valves. 


(2) Adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gage indicates 
600 450 pal. 


(3) Slow)y open 
SHUTOFF yatye, 


(4) Close SHUT- 
OFF valve; then close 
PRESSURE 
REGULATOR, 


oe. Slowly apply 
faclily hydratiic 
supply pressure 
wuittl SUPELLY PItES- 
SURE gage indicates 
3,000 +50 pat, 


None, 


MEO PRESS FUEL 
COMPATIBLE panel 
pressurized. 


Accumulator pre- 
charged to G60 190 psig. 


REG SUPPLY PRESS 


fae decreases to 
zerg, 


SUPPLY PRESSURE 
fage must indleate 
3,006 +56 psi. 


pressurize”, 
valve until PRESSURE 
MONITOR gage indt- 
cales 2,475 +25 psi; 
then cluse SHUTOFEF 
valve, 

g. Maintain 2,475 
129 pal at PRESSURE 


port (A+B) and check 
for external leakage. 


No teakape is allowubie, 


h. On ELECTRICAL VOLTS meter muet 
CONTROL panel, inake indicate 26 40.5 volts, 
sure that VOLT. meter 
indicates 28 10.8 yolig. 


i, On ELECTRICAL Light 1 on and START 
CONTROL, panel, SOLENOID energized, 
press TEST SELECT 
L switeh -light. 


j. Maintain 2,476 
125 psi al PRESSURE 
port (A-B) and check for 
external leaitage. 


No leakage is allowabte. 


k, On ELECTRICAL, Light 1 off and START 
CONTROL panel, press SOLENOID deenerytzed. 
TEKST SELECT 1 and2 Tights 2 and1A on and 
switeh-dights. STOP SOLENOID 

energized. 


l. Maintain 2,475 
226 pat pressure at 
PRESSURE purt (A-8) 
and check for external 
leakago. 


No external leakage is 
allowable, 
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*recedur 


R-J896-3 
Volume If 


Result 


m. On KRYDRAULIC PRESSURE MONITOR 


CONTROL panel, 
slowly open MED 
PRESS SHUTOFF 
valve until PRES-~ 
SURE MONITOR gage 
indicates 600 +10 pai; 
then clase SHUTOFF 
valve. 


n. On HIGH 
PRESS FUEL COM- 
PATIBI.F panet, 
adjust PRESSURE 
REGULATOR until 
REG SUPPLY 
PRESS gage tnicates 
GOO 410 pst. 


uv. On ELECTRI- 
CAL CONTROL panel, 
press TEST SELECT 
2 svitch-Heht. 


p. Open hand 
valve between UPEN- 
ING port (C) and 
CLOSING port {D). 
Close hand valve at 
RETURN port (B). 


q. Maintain GON 
410 psi pressure at 
PRESSURE part 
(A-R) for 2 minutez 
tninimum: then check 
for leakage. Open 
hand valve at 
RETURN port (E), 


r. On HYDRAUL- 
LIC CONTROL pane), 
open MED PRESS 
OMWITOrY valve anti) 
PRESSURE MONTTOR 
gage indicates zero; 
then cloar SHUTOFF 
valya. 


23-24 


gage taust indicate 
600 +10 psi. Valve 
pressure reduced, 


HIGH PRESS FUGL 
COMPATIBLE panel 
pregsure reduced. 


Lights 2 and 1A off and 
STOP SOLENOTI 
deenerpiasd. 


None. 


Ne external leakage is 
allowable, 


PRESSURE MONITOR 
age must indicate zers. 
Valve depressurized. 


Change No, 21 - 12 November £97! 


Precedure 


8. On HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRES- 
SURE REGULATOR 
vattl REG SUPPLY 
PRESS gate Indicates 
2,475 225 psi. 


Result ; 


HIGH PRESS FUEL vet 
COMPATIBE © and 
HYDRAULIC CONTROL 
panels pressurized. 


t. Using HYDRAULIC CONTROL panel, apply 
prosaure to OVERRIDE port (F) aa follows: 


(1) Press TEST 
CELL SUPPLY "A" 
swileh-Heht. 


f2) Preas TEST 
CELL SUPPLY "B" 
awitch-lght. 


u. Maintatn 2, 175 
+25 pst pressure at 
OVERRIDE port (F) 
far 2 minutes mint- 
mum; then check far 
leakage. 


¥. On HYBRAULIC 
CONTRO. panel, open 
MED PRESS SHUTOFF 
valve until PRESSURE 
MONITOR pare Indi- 
cates Jero; then close 
SHUTOFF valve. 


w. On HIGH PRESS 
FUEL, COMPATIBLE 
panel, adjusl PRES~- 
SURE REGULATOR 
unthl REG SUPPLY 
PRESS gage indicates 
ZO. 


x. Reduce facility 
hydraulic supply 
pressure to Zero. 


SUPPLY light off and 
VENT light on. PRES- 
SURE port (A+B) 
depressurized, 


VENT light off and 
SUPPLY light on. 
OVERRIDE port (F} 
pressurhaed. 


No external leakage is 
allowable. 


Ne 


PRESSURE MONITOR 
gage must andicale zero. 
OVERRIDE port {I*} 
depressurized. 


HIGH PRESS FUEL 
COMPATIBLE pane} 
depressurized. 


SUPPLY PRESSURE 
fale indicates zero, 


A, oe 


R= 3940-3 
Volume I 


y. Using HYDRAULIC CONTROL panel, 
perform the following: 


Result 


SUPPLY light off and 
VENT Light on, 


Procedure 


tt} Press TEST 
CELL SUPPLY "LB" 
switch-light, 


(2} Press HY- 
DRAULIC SYSTEM 
BYPASS switch-light, 


CLOSE light on and 
OPEN Neht off. 


(3) Press HY- 
BRAYLIC SYSTEM 
BYPASS switeh-light, 


GPIEN Jight on and 
CLOFE light nfl. 


vA, On MED 
PRbES FUEL 
COMPATIBLE 
panel, open VENT 
valve, 


Accumulator precharge 
decreases to zera, 


¥%, Remove rnging None, 
coutral yalye from 
external leak«test 


setup, 
23.15, Internal Leak-Test. 
WARNING 


Components Test Console G3ld1 and 
Components Adapter Set G3143 must 
be operated by authorized pet sonnel 
trained in the use of the equipment. 


a. Connect fnur- None, 
way Solenvid valve 
{o console (figure 
43-9A). 
CAUTION 


The four-way solenoid vaive start 
solencid must not be actuated until 
800 pate minimum pressure has 
been applied te PRESSURE part 
(A-B); otherwise, damage to the 
sponl can result. 


Section XXiIl 
Paragraph 23-15 


@ The lines used in the lest setup are 
1/2-inch flox hase uniess otherwise 
specified, The correct line slzes, 
without any restrictions, nist be 
used in the test setup, Any restric 
tions or the use of lines smaller than 
specified in the tost setup can eause 
damage to the valve during testing or 
enn give unacceptable test results. 


Result 


DVM indlcates 
Kcooonen-o0nnel. 


b, Prepare digital 
voltmeter (DVM) far 
flow monitor tcst 
(figure 24-8) and 
press RESET switch. 

ce. Open hand None, 
yalyes at RETURN 
porl {E) and hetween 
OVERRIDE port (F) 
and VYDRAULIC 
OUTLET "B", Close 
hand valve at OVER- 

RIDE port (F), 


d. Uslag HYDRAULIC CONTROL panel, 
perform the fullowing: 


{1} Press HY- 
DRAULIC SYSTEM 
BYPASS switch-Jight. 


CLOSE ltght en and 
OPEN light off. 


(2) Press HY- 
DRAULIC SYSTEM 
SUPPLY swilch-light. 


OVEN light on and 
CLOSE light aff. 


dA. Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure te accumulator as follows: 


(1) Close VENT 
and SHUTOFF valves, 


Nine, 


MED PRESSURE FUEL 
COMDPATIOLE panel 
preeea:ized, 


(2) Adjuat PRES. 
SURE REGULATOR 
until REG SUPPLY 
PRESS wage indicates 
600 +50 pst, 
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Procedure 


(3) Slowly open 
SHUTOFF yalye, 


(4) Clouse SHUT- 
OFF valve; than 
close PRESSURE 
REGULATOR, 


@. Slowly apply facil- 
iry hydraulic supply 
pressure until! SUPPLY 
PRESSURE gage Indi- 
cates 3.000450 pai. 


ft. On HYDRAULIC 
CONTROL panel, press 
TEST CEL SUPPLY 
“A™ auritch-light. 


fA. On HIGH PRESS 
FUEL COMPATIBLE 
panel, onen VENT valve; 
then adjust PFRESSUPE 
REGULATOR until REG 
SUPPLY PRESS gage 


Indiertes 2,700 +100 pai- 


fe. On HYDRAULIC 
CONTROL panel, s!owly 
open HIGH PRESS 
SHUTOFEF valve until 
PRESSURE MONITOR 
gage indicates 2,476 +25 
pst; then cleae SHUT- 
OFF valve. 


fC. On HYDRAULIC 
CONTROL panel, preas 
LOW FLOW BYPASS 
awitch-]\ght. 


R-3896-3 
Yolume IT 


Result 


Accumulator pre- 
charga to B00 +50 


psig. 


REG SUPPLY 
PRESS gage 
decreases to zero, 


SUPPLY PRESSURE 
Have must indicate 
3,000 169 psi. 


VENT light off and 
SUPPLY light on. 


HIGH PRESS FUE? 
COMPATIBLE and 
HYDRAULIC CON- 
TROL panels 
pressurized. 


PRESSURE MONITOR 
gage rust indicate 
2,476 425 psi. Valve 
pressurized, 


CLOSE light off and 
OPEN itght on. 


NOTE 


For all leakage tests (steps ¢, 1, m, 
p, and ¥), atart leakage meaaure- 
ments 3 ratnutes after pressurization 
and continue for 1 minute. 


@ A graduated cylinder 24-484-61 may 
be ugaed to measura fluid. 


73+ 28 
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Procedura 


gf Measure and record 
leakage fram RETURN 
part (&), 


h. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 1 switch- 
light. 


i. Measure and record 
leakage from RETURN 
port {#). 


j. On HYDRAULIC 
CONTROL panel, prass 
FLOW MONITOR SHUT- 
OFF switch-light. 


k. Cloge hand valve 
at RETURN port (FE), 


1. On ELECTRICAL 
CONTHOL panel, press 
TEST SELECT @ and 7 
awiteh-lights, 


m. Om digital! volt- 
meter (DVM) panel, 
prega RESET switch; 
then record leakage 
from RETURN part (8). 


fh, Ou ELECTRICAL 
CONTROL panel, press 
TEST SELECT 1 switch- 
light. 


o. On HYDRAULIC 
CONTROL nanel, slowly 
open MED PRESS SHUT- 
GFF valve witil PRES- 
SURE MONITOR gage 
indicates 2,000 +20 psi; 
then close SUUTOFY 


valve. 


p. Close hand valve 
between OVERRIDE 
port (F) and HYDRAULIC 
OUTLET ’8" and siowly 
open hand valve at 
OYVHRRINE port (F); then 
roeasure and record 
leakage. 


Result 


Maximum allowable 
leakage is 200 cc/m. 


Light 1 on and START 
SOLENOID energized. 


Maximum allowable 
leakage is 200 cc/'m. 


CLOSE light off and 
OPEN light on. 


None, 


Lights 2, 7, and lA 
on and STOP SQLE- 
NOID energized. 


DYM indication must 
not exceed an equiva- 
lent of the maximum 

allowable leakage of 

1.230,3 gpm, 


Light Ll off and START 
SOLENOID ¢eener- 
gized. 


PRESSUR&£ MONI- 
TOR gage must 
indicate 2, 000 +20 
pst. Valve pressure 
reduced. 


Maxinium allowable 
leakage is 5 ce./m. 


wee 
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Figure 23-94, Four-Way Solenotd Valve Internal Leak~Teat Setup 
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q. Close hand valve 
at OVERRIDE port (F}. 


r. On ELECTRICAL 
CONTRO panel, press 
TEST SELECT 2 and T 
switch-iights. 


s. On AYDRAULIC 
CONTROL panel, open 
MED PRESS SHUTOFF 
valve until] PRESSURE 
MONITOR gage indicates 
zero; then close SHUT- 
OFF valve. 


t. Open hand valve 
at RETURN port (E). 


tA. On HYDRAULIC 
CONTROL panel, press 
FLOW MONITOR SHUT- 
OFF gwitch- light. 


tl, Open hand valve 
between OVERRIDE 
port (F) and tryDRAU- 
LIC OUTLET "BR", 


R-3806-3 
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Resuit 
None. 
Lights 2, 7, andi1A 


off and STOP SOLE- 
NOID decnergized. 


PRESSURE MONI- 
TOR gage must 
indicate zern. 

Valve depressurized. 


None. 


OPEN light off and 
CLOSE tight on. 


None. 


uu. Using HYDRAULIC CONTROL panel, 
apply pressure to OVERRIDE port (F} as 


foltawa: 


(1) Press TEST 
CELL SUPPLY "A" 
gwitch=Light. 


(2) Press TEST 
CELL SUPPLY "B" 
switeh-light, 


(3) Slowly open 
HIGH PRESS SHUTOFRF 
valve until PRESSURE 
MONITOR gare indi- 
calas 1,500 415 psi; 
then cloge SHUTGFF 
Valve, 


v. Measure and 
record leakage from 
RETURN port (Fi 


SUPPLY light off 
and VENT Light on. 


VENT light off and 
SUPPLY light en. 


PRESSURE MONI- 
TOR gage muat 
Indicate 1,500 +15 
psi. OVERRIDE 


port (I) pressurized. 


Maximum sllowahie 
leakage is § ce/m, 


Procedure 


w. Cn HIGH PRESS 
FUEL COMPATIBLE 
panel, adjust PRESSUK I] 
REGULATOR untll REG 
SUPPLY PHESS gape 
indicates zero; than open 
SHUTOEF and VENT 
valves. 


x. On HYDRAULIC 
CONTROL pane), open 
HIGH PRESS SHUTOFF 
valve. 


y. On HYD DIFF 
PRESS MONITOR panel, 
open PRESSURE MONI- 
TOR yhutoff valve until 
gage indicates zera: 
then close valve, 


z%. Reduce facility 
hydraulic supply pres- 
sire te Zeru, 

ude 
perform the following: 


(1) Close HIGH 
PRESS SHUTOFF valve, 


(2) Press TEST 
CELL SUPPLY "B" 
switch-light, 

(3) Press HYDRAU- 
LIC SYSTEM SUPPLY 
switeh- light, 


(4) Press HYDRAY- 
LIC SYSTEM BYPASS 
switch-tight, 


avA, On MED PRESS 
FUEL COMPATIBI E 
panel, open VENT valve, 


uu, Romove yalve 
trom test setup. 


ac, Hf four-way 
Bolenoid valve tesling 
is terminated, secure 
equipment as outHned 
in paragraph 23-19. 

ad, Install protective 
ciagures, Refer to 
faragraph 2a-2, 
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Regult 


HIGH PRESS FUEL 
COMPATIBLE panel 
depressurized, 


HYDRAULIC CON 
TROL panel 
depresourized, 


PRESSURE MONI- 
TOR gage must 
indicite zera, 


SUPPLY PRESSURE 
gage indivates 2eru. 


Using HYDRAULIC CONTROL. panel, 


None. 


SUPPLY light off 
and VENT Hight on. 


CLOSE light on anc 
OPEN light off, 


OPEN Heht on and 
CLOSE light off. 


Accumulater pre- 
charge decreases 
in zero, 

None, 


None, 


Nowe, 


2d-2T 


Section XX 
Paragraphs 23-16 to 23-17 


23-16, ‘TIMING- ANT: ACTUATION-TEST, 


Prac edure Ki esult 


a. Make sure that Nong. 
Components Test Con- 
sole G3141 ana four-way 
solenoid valve gre 
prepared for use as 
oullined in paragraph 
23-12. 

bh. Connect four-way None, 
solonold valye to console 
(figure 23-16). Close 
hand yalve between 
OPENING port (C) and 
CLOSING port {D}, On 
PNEU/HYD UTILITY 
PNL, elese hand valve 
between outlets A and B, 


CAUTION 


The lincy used in the test setup are 
1/2-inch flex hose unless otherwise 
gpecilied. The correct line sizes, 
without any restrictlons, must be 
used in the test setup. Any restric- 
tions or the use of lines smaller 
than Specified in the test setup can 
cause damuge to the valve during 
testing or can give unacceptable 
tent result, 

tu. Prepare external None, 

fiowineter, transiormer, 

and clectronie counter 

fo. uperation an oatlined 

in tnstyuction maruals 

supplied with cach unit. 


d, Using HYDRAULIC CONTROL panet, 
perform the following: 
(1) Close HIGH None, 
PRESS CEUTOFF aad 
MZD FRESS SHUTOTY 
valves. 


SIU PLY light on and 
VENT light off, 


(2) Preas TEST 
CELL SUPPLY "A" 
ewlieh- ght. 


(3) Prees RYDRAU- CLOSE light on and 
LIC SYSTEM BYPASS GPEN light off, 
pwitch- light. 
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Procedure Hoguit 


OPEN light on and 
C7.OSE light off. 


(4) Preas HYDRAU-~ 
TIC SYSTEM SUPPLY 
switch-light. 


e, Using MED PRESS FUEL COMPATIBLE 
panel, apply pressure to accumutator ag follows: 


(i) Clase VENT and 
SHUTOFF valves. 


None. 


MED PRESS FUEL 
COMPATIBLE panel 
pressurized. 


(2) Adjust PRES 
SURE REGUL. °OR until 
REG SUPPLY PRESS 
gaye indicates 60 250 
pal. 


Accumulator pro- 
charged to 600 +50 


psig. 


REG SUPPLY PRESS 
gage decreasea to 
7OT Os 


(3) Slowly open 
SHUTOFF valve. 


(4) Close SHUTOFF 
valve; then close PRES- 
SURE REGULATOR. 


SUPPLY PRESSURE 
gage must indicate 
2,000 +60 psi. 


[, Slowly apply 
facility hydraulic aupply 
prespure until SUPPLY 
PRESSURE gage indi- 
cates 2,000+50 psi. 


23-17. Timing-Tast. 


a. Using RLECTRICAL CONTROL panel, 
perform the following: 


CAUTION 


The four-way solenold velve start 
solencid must not be actuated until 
800 psig inlalmum pressure has been 
applied to PRESSURE port {A-B); 
otherwise, damage tu the spool can 
result, 


(1) Adjust VOLTAGE None, 
ADJUST knob until 
VOLTS meter indicates 
45-17 volta. 


(2) Twen MILLI- 
AMPFRES metar RANGE 
SELECT switch ta B 
(2500). 


None. 
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b, and. (Doleted) 


Procedure Resuli 


ad. Open hand valve Nene. 
vetween OPENING port 

(C) and CLOSING pat 

(0). 


e. Using HIGH PRESS FURL COMPATIBLE 
panel, apply pressure to HYDRAULIC CON- 
TROL panel as follows: 


(1) Close SHUTOFF None, 
valve and open VENT 
valye. 


HIGH PRESS FUEL 
COMPATIBLE and 
HYPRAULIC CON- 
THO}. panels 
pressurized. 


(2) Adjust PRES- 
SURE REGULATOR 
until REG SUPPLY 
PRESS gege indicates 
1,500 +100 psi, 


HYD MED PRESS 
MONITOR panel 
PRESSURE MONI- 
‘TOR "A" and 
PRESSURE MONI- 
TOR "B" gages must 
indicate 1,150 +20 
psi differential 
pressure. Ezterna) 
flowmeter counter 
must indicate an 
equivalent to 
2040.25 gpm. 
CLOSING port (D} 
pressure must he 
within 50 pai of 
TRESSURE port (A-B) 
pregsure, and OPEN- 
ING port (C) pressure 
must be within $0 pul 
of RE'TURN port (2) 
pressure. 


f. Qn iL¥YSHAULIC 
CONTROL panel, slowly 
Gpen HIGI PRESS 
SHUTOFF valve to 
establish 1,150 +20 psig 
differential pressure 
hetween PRESSURE 
port (A-B) and RATURN 
port {£), and simulta- 
neously adjust hand 
yalva between CLOSING 
port (D) and OPENING 
port {C) to establish 
1010.25 epm. Close 
M1GH PRESS SHUTOFF 
valve. Racard flow. 
Monitor OPENING port 
{C) and CLOSING port 
{}2} pressure. 


g. On PRESSURE/ 
TEMPERATIMNE 
MONITOR panel, turn 
CHANWEL SELECT 
switch to 3. Reeozd 
temperatire. 


TEMPERATURE 
INMMICATOR indleates 
hydraulic flow 
temperature, 
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h. Using ELECTRICAL CONTROL panel, 


perform the following: 
Procedure 


(1) Press TEST 
SELECT | switch-hight. 
Monitor OPENING port 
(C} and CLOSING port 
(3) pressure. 


NOTE 


Keault 


Light 1 on and 
START SOLENOID 
energized, OPEN- 
ING port (C} pressure 
must be within 50 psi 
of PRESSURE pert 
(A-B} pressure, and 
CLOSING port (PD) 
pressure muat be 
within 50 pst of 
RETURN port (EB) 
pressure. 


IC OPENING port (C) pressure and 
CLOSING port {D) presaure are 
netriy equal, the main spool has not 


fully shuitled. 


(2) Adjust VOLT- 
AGF ADJUST knob until 
MILLIAMPEKES meteor 
indicates 300 +50 
milliamperes. 


(3) Wail 19 seconds 
and press TEST SELECT 


1 switch-light. 


(4) Press TEST 
SELECT 2 switch-light. 
Monitor OPENING port 
{C) and CLOSING port 
{D) pressure. 


(3) Adjust VOLT- 
AGE ADIUST knob until 
MILLIAMPERES meter 
indicates 300 45% milli- 
amperes, 


None. 


Light 1 off and 
START SOLANOID 
deenergized, 


Lights 2 and 1A on 
and STOP SOLENOID 
energized, CLOSING 
port {D} pressure 
must he within 50 psi 
of PRESSURE port 
fA-I}) pressure, and 
OPENING port {C1 
pressure must be 
within 40 psi of RE- 
TURN port (E) 
pressure. 


None. 


Procedure 


(6) Wait 10 seconds 
and press TEST SELECT 
@ switeh-light. 


i. Repeat step h nine 
times, 


R-3896~-3 
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Result 


Lights 2 and 1A off 
and STO]? SOLENOID 
deenergized. 


Same result as step 
h. 


iA. Make sure that differential pregaure and 
flow requirements specifted in step f are main~ 


tained, 
results of step f. 


Readjust, as necessary, to obtiuin 


]. Prepare cacillestope for timing- and 
aciuation-test (figure 23-8) and perfarm the 


following: 


{1} Actust INTEN.~ 
SITY and FOCUS 
switches lo sharpest! 
trace, 


{2) Adjust VERTI- 
CAL POSITION A and 
MORITZ, POSTION 
switches until vertical A 
trace is (o first grid on 
left and fourth from 
boltam, 

(3) Adjust VERTI- 
CAL POSITION 8 switch 
unl vertical B trace is 
at same position as 
yertioanl A trare, 


None. 


None. 


None. 


(4) Adjust TRIGGER None. 


LEVEL switch to arrow 


| just off of Al PC pnsitian. 


NOTE 


Oscilloscope sensitivity may have to be 
reudjusted to obtain suitable trace. 


k. On ELECTRICAL 
CONTROL panel, prasa 
VEST SELECT 3 and 4 
awitch-liphte. 


Lights 3 and 4 on. 


NOTE 


The regula of steps | and n are re= 
corded uelng camera supplied with 
Components Teat Conanle Gdi41. 
Refer to inatructicn manual for 


operation, 
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# Camera vlewlng visor to be elased 
when in standby condition, 


Procedure 


1, On FLECTRICAL 
CONTROL panel, press 
THST SELECT 1 switch~- 
Yght. Measure and 
record operating tine, 
Monitor OPENING port 
(C’ and CLOSING port 
(D) pressure, 


Result 


Light f on and START 
SOLENOID energized, 
MILLIAMPERES 
meter must indicate 
300 +50 miiHamperes. 
Operating time must 
not exceed 50 milli- 
seconds. QPENING 
port (C) pressure 
uiusdl be within 50 psi 
of PRESSURE port 
[A-B) pressure, and 
CLOSING port (D} 
pressuro must he 
within 50 psi of 
RETURN port (£) 
pressure, 


NOTE 


JC OPENING por¢ (C) pressure and 
CLOSING port (L}) pressure are 
nearly ¢qual, the main spool nas 


not fully shuttled. 


e The operating time is measured 
froin stext of ixraces to end of pres- 
sure hulidup at OPENING port [C). 
(Figure 3-11 shows a typical trace. ) 
End of pressure buildup is defined as 
the initial time the pressure (race 
reaches the eventual stabilized 


pressuro, 


m. On ELECTRICAL 
CONTROL munel, press 
TEST SELECT 1 switeh- 
ligt, 


nh, On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 2 awitch- 
light. Measure and 
record operating time, 
Monttor OPENING port 
(0) and CLOSING port 
{D) pressure, 


Chanye No, 21 - 12 November 1971 


Light 1 off and 
START SOLENOID 
deenergized. 


Lights 2 and 1A on 
and STOP SOJ.ENOID 
eneruiged. MILLI- 
AMPERES meter 
must indicate 300 
240 milliamperes, 
Operating time must 
hot exceed 50 mlEh- 
seconds, CLOSING 
port (i) presgure 
tuust be within 50 psi 
of PRESSORE part 
(A-B3) preganre, and 
OPENING part (C) 


23-31 


Section XXII 
Paragraph 23-18 


Result 


pressure musl be 
within 50 pst of 
RETURN port (E) 
pressure, 

NOTE 


The aperaling time 1s measured 
front star. of traces to end auf pres- 
sure buileup al CLOSING port (PR). 
(Fivuire 24-11 shows a typleal trace.) 
End pf pressure buildup is defined as 
the inilial time the pressure trace 
reaches the . ventual stabilized 
pressure, 


Provedure 


o, On PLECTIUCAL 
CONTROL panel, press 
TEST SELECT 2, 3, 
und 4 switch-bents, 


Lighls 2, 9, 4, 

aud 1A off and STOP 
SOLENOID deanev- 
areca. 


eR et er a A A 


2 


STATE Sti NOT 
Cas iMErere yt 


Four- Way Solenoid Valve 
Mming Traces Typical) 


Figure 23-1i, 
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23-18. Actuation: Test, 


a. On BLECTRICAL CONTROL panel, per- 


forin the [ollawing: 


CAUTION 


The four-way solenotd valve start 
solenoid must not be aciuated until 
600 psig mininiun pressure has been 
applied to PRESSURE purt (A-L)}: 
otherwise, duntage to the spool can 


result. 


Procedure 


{1) Adjust VOLT- 
AGE ADJUST knob until 
VOLTS meter tidieales 
28 +04 walls, 


(4) ‘Turn MYELLI- 
AMPERES meter RANGE 
SELECT switch tu 
A (9-500) x 2, 


b, (Deleted) 


ce, Donnt change 
adjustment of hand valve 
between OPENING port 
{C) and CLOSING port 
{D). 


d, On HIGH PRESS 
FUEL COMPATIBIE 
pine), close PRESSURE 
REGULATOR and open 
SHUTO?F valve, 

e, On HYDRAULIC 
CONTROL pancl, slowly 
open THIGH PRESS SHUT- 
OFF yalve to establish 
800 410 psig differenti] 
pressure between PRES- 
SURE port (A+B} and 
RETUILUN port CE); then 
close FIGHK PRESS 
SHUTOFF yalve, 


None. 


Nune, 


None, 


NEG SUPPLY PRESB 
gage indicates zero, 


HY} MED PRESS 
MONITOR panel, 
PRESSURE 
MONITOR VA’ end 
PRESSURE 
MONITOR "RB" cages 
must Indleate 400 419 
psi differential 
pressure, 


eA, On ELECTRICAL CONTHOL panel, 


perform the following: 


{1} Press TEST 
SELECT 1 switeh-Hght, 
After a minimum of one 
minute, record current 
required to energize 
START SOLEKOD, 


Fignt 1 on and 
START SOLBMNOIN 
ena pizea, Current 
required to enerpdze 
START SOLENOIB 
muat not exceed 550 
milliamperes, 
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Valume I 


Precedure Result 
(2) Press TEST 
SELECT | and 2 switch- 
lights, in order listed, 
After a minimun: of one 
ininule, recerd current 
requtred to energize 

STOP SOLENOID, 


Light 1 off and 
START SOLENOID 
decnergized, Light 
2 on and STOT' 


Current reyured 
io energize STOP 
SOLENOID must nol 
exceed 550 milli- 
amperes, 


(3} Press TEST 
SELECT 2 switeh-Ight. 


Light 2 aff and 
STOP SOLENOID 
deenergized, 


{. Prepare oscilloscope for timing and 
actuation test (figure 23-8) and perform tae 
following: 


(1) Turn SWEEP 
TIME HORTZ. SENS. 
switch fo 10 MILLISEC/ 
CM, 


None. 


(2) Turn SWEEP 
TIME HORIZ. SENS. 
VERMNIER switch ta 
CALIB, 


None, 


5. and h, (Deleted) 
NOTE 


The results of steps t and k are 
recorded using camera Supplied 
with Components Test Console 
G3t41. Refer to instruction 
manual] for seperation. 


@ Camera vlewing visor is to be 
closed when in standby condillon. 


i. On ELECTRICAL 
CONTROL panel, press 
TEST SELECT 3, 4, 
and 1 switeh-lighta, in 
order listed, Mcasure 
and record pressure 
actuation time from 
CLOSING port (D)} to 


Lights 3, 4, andi 

on and START 
SOLENOID energized, 
CLOSING pert (D} 
and OPENING port 
{C) pressures must 
reverse within one 
second, 


OPENING port (C), 


SOLENOID energised. 


NOTE 


Pressure reversal lime ip ninasurea 
from start of traces to end of pressure 
buildup at OPENING port (C). (figure 
23-11 shows a typical trace.) Bnd of 
pressure buildup is defined as the 
initial liste the pressure trace reaches 
the eventual slabilized pressure, 
Procedure Result 

j. On ELECTRICAL. 
CONTROL panel, press 
TEST SELECT 1 siviteh- 
light, 


Light 1 off and 
START SOLENOID 
deenervized, 


k. On HLECTRICAL 
CONTROL ponel, press 
TEST SELECT 2 swltch- cnergized. OVEN- 
light. Measure and ING port (C} and 
record pressure actuation CLOSING part (1) 
tinie from OPENTHG port pressures nwet 
(C) to CLOSING port {D}, reverse within 

one second, 


Lights 2 and 1A on 
and STOP SOLENOID 


NOTE 


Pressure reversiul time is measured 
frum start of lraces to end of pressure 
buildup at CLOSING port (D). (Figure 
23-11 shows a typical trace.) End of 
pressure buildup ts defined as the 
initial time the pressure (vace reaches 
the tnitial stabilized pressure, 


1. Un ELECTRICAL 
CONTHOL panel, presa 
TEST SELECT 2, 3, 
and 4 awiten-lights, 


Lights 2, 3, 4, and 
1A off and STOP 
SOLENOED deener- 
giazed. 


m. On HIGH PRESS 
FURL COMPATIBLE 
panel, close SHUTOFF 
valve and open PRES- 


JUIGH PRESS FUEL 
COMPATIBiILE and 
HYDRAULIC CON- 
TROL panels 


SURE REGULATOR pressurized. 
until REG SUPPLY 
PRESS gage tndleates 
1,500 2100 psi. 
n, On PNEU/HYD None, 


UTILITY PNL, verify 
that hand yalye between 
outlets A and Bis 
closed. 
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nA, Remove plug 
from hose connected to 
HYDRAULIC UTILITY 
“B' und connect hose 
to valve OVERRIDE 
pork (F), 


a, On HYDRAULIC 
CONTROL panel, press 
TEST CELL SUPPLY 
“B" switeh-lght and 
slowly open HIGH 
PRESS SUUTOFF valve 
until an YD MED 
PRESS MONITOR 
panel, PRESSURE 
MONITOR "'B" gage 
indicates 1,350 
{+20, -0) psi; then 
close HIGH PRESS 
SUL TOFF valve. 


p. On ELECTRICAL 
COM ROL panel, pre:s 
TEST SELECT 1 switche 
light. Moniter OPEN- 
ING port(C) and CLOSING 
pert (D) pressure, 


R= 3496-3 
Volume I 


Result 


None, 


PRESSURE port 
{A-B) and HYDRAU- 
LIC GUTLET "'B" 
pressurized. 
SUPPLY light on 
and ¥ENT Ieht off. 


Light 1 on and 
START SOLENOID 
energized, OPENING 
port (C} pressure 
must be within 50 pai 
of PRESSURE port 
{A-B) pressure, and 
CLOSING port (D) 
pressure must he 
within 50 pal af 
RETURN port (E} 
pressure. 


NOTE 


If OPENING port (C) preesure and 
CLOSING port (D} pressure are nearly 
equal, the main control spool has not 


fully shuttied. 


q. On PNEU/HYD 
UTILITY PNL, slowly 
open hand yalve between 
outlets A and 3 until) 
MPENING povt CC} and 
CLOSING port (D} 
pressures reverac, 
Record pressure. 
Monltor OPENING 
port (C) ard CLOSING 
part (2) pressure, 


23-34 


On ¥D DiF¥ PRESS 
MONITOR panel, 
PRESSURE MONI- 
TOR gage must net 
exreed 1350 pl, 
CLOSING port (2) 
pressure must be 
within 50 wsi of 
PRESSURE port 
(A-B) pressure, and 
OPENING port {C) 
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Procedure 


r. On FLECTRICAL 
CONT ROL pauel, press 
TEST SELECT 1 switch- 
light, 


s, On AIGH PRESS 
FUEL COMPATIBLE 
panel, close PRESSURE 
REGULATOR and open 
SHUTOFF yalve. 


\. Reduce fartlity 
hydraulic supply 
pressure to zero, 


Hesult 


pressure must he 
within 50 pst of 
RETURN port (EH) 
pressure, 


Light 1 off and 
START SOLENOID 
dcaner gized, 


REG SUPPLY 
PRESS gage 
decreases to 
ore. 


SUPPLY PRESSURE 
vage inditatea zero. 


u, On HYDRAULIC CONTROL panel, per 


form the following: 


(1) Slowly open 
HIGH PRESS SHUTOFF 
valve, 


(2) Press TEST 
CELL SUPPLY "A" 
switch- light, 


(3) Pross TEST 
CELL SUPPLY "B" 
switch: light. 


(4) Press HYDRAU- 
LIC SYSTEM T3YPASS 
switch-lght. 


(5} Press HYDIRAU- 
LIC SYSTEM SUPPLY 
switch-light, 


yy, On WYD HIGH 
PRESS MONITOR panel, 
open return shutoff 
valve, 


vw. Qn MED PRESS 
FUEL COMPATIBLE 
panel, open VENT valve, 


None. 


YENT light on and 
SUPPLY light off. 


VENT light on and 
SUPPLY Sight off. 


OPEN light on and 
CLOSE light off. 


CLOSE light on and 
OPEN light off, 


PRESSUHK MONI- 
TOR "A" gage 
decreases to zero, 


Accumulator pre- 
charge decreases 
to 20ro, 


-3886-3 
Yolume 


Procedure Result 


x, Hemave yalya None, 
from teat setup. 


y. If four-way None. 
aolenold valve teating 
is terminated, secure 
oquipment as outlined 
in paragraph %4-19, 

z, Instal protective None, 
closures, Refer to 
piragraph 23-2, 


24-19, SECULUNG TEST EQUIPMENT. 


23-20. After four-way solencld valve testing 
is completed and valve is removed from teat 
setup, secure equipment ts follows: 


a. Reduce facility gaseous nifragen supply 
to vere, 


b, On PNEU SOURCE CONTROL punel, 
close NITROGEN SOURCE SHUTOFF valve. 


e. On SYSTEM SUPPLY panel, close TO 
FUEL COMPATIBLE SYS shutoff valve; then 
open SYS YENT valve. 


d. On MED PRESS FUEL COMPATIBLE 
panel, open SHUTOFF and VENT valves; then 
adjust PRESSURE REGULATOR to vent trapped 
pressure, 


e, Close all Shutaff valves, regulators, and 
utllity valves, 


f, Mako sure that all pressure gagor indicate 
zero; then close all vent valves, 


g. Cap utitity panel and fest cell pane) out- 
lets and connectors, 


h, Turn oscilloscope power and digitak 
voltmeter power off. 


i. Move TEMPERATURE tadicator switch 
to OFF, 


j. On HYDRAULIC CONTROL panel, presa 
awitch-lights so that HYDRAULIC SYSTEM 
BYPASS Hebi indicates OPEN and remaining 
lights indicate CLOSE or VENT. 


Sectlon FX 


k. On ELECTIVCAL CON TZOL parol, press 
TEST SELECT awiich-lights sa that all iphis 
are off; then press POWER ON swilch-light. 


1 Tarn DC POWER SUPPLY oif. 


m. On POWER DISTRIBUTION panel, pull 
out alreult breakers, 


23-21. START AND STOP SOLENOID VALVES 
596508 AND 586511. a ee 


23-22. 


The following procedurea contain the 


disagsembling, cle ming, inspecting and repairs 
ing, assembling, and testing information 
required to maintain the start and stop solenoid 
valves. Refer io R~3896-4 for protective 


closures, 


wil apectal todlg, 


Part No. 


Nomenclature 


Gardal 


G31433 


No number 


555308 


88- 555267, 
or 
equivalent 


Components Tost 


Console 


Components 
Adapter Set 


In-line filter 
{10 micron 
nominal, 25 
micron 
ahsclute, and 
2,500 psig 
operating 
pressure) 


Fixture (Seat) 
(Modified) 


Housing 


See figure 23-12 for test equipment 


Use 
Provides elec- 
trival power and 
hydraulle pres- 
sure for testing 
start and stop 
solenoid valves, 


Provides hard- 
ware for teating 
Start and stop 
solenoid yalves, 


Filters 
hydraulie fluid 
used for 
pressucl2ing 
alart and etop 
aolenold valves. 


Used for flush- 
ing cleaning 
compound 

thr ough 
sulenoids. 


Providea mani- 
fold for leak 
tealing start and 
stop solenoid 
yalves, 


Figure £3-12, Test Equipment and Spectal 


Tools for Stari and Stop Solenoid Valves 
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23-28, DISASSEMBLING, 


23-24, See flgure 24-13 and disassemble start 
or slop solenoid valves to required level as 
follows: 


a. Hold valve with receptacle down to pre- 
vent armature (4) and springs (5) from falling 
out; then remove seat yl} frora solenold (8). 


b. Remove rings (2) and packlog (3) from 
seat (1), 


c, Visually inspect installed armature (4), 
cavity, and passages for any contumination, 
disecoloratiun, corrostfon, or dumnge to deter- 
mine LE yolenold valve will require further 
disussembly. 


d, U further disassembly of the solenold 
valve {s required to clean armature, springs, 
and internal passages of the solenoid, or to 
replace parts, perform ateps « and f, 


NOTE 


Armature (4) ia functionally mated 
to solenoid (6) and seat (1) during 
normal operation of the valve, The 
armature, solenoid, and seat 
should be kept as a matehed get, 
The armature should also be kopt 
in tha same position as it wos 
removed, with the ends ortented 

to the 1aated solonold end and seat 
end, 


e. Remove armature (4} from solenoid (6), 


t, Using tweezers, remove J springs {5} 
from spring cavitles in solenoid (6). 
23-25, VLEANING 
23-28, Cleaning aclenold valves 1s divided into 
two parts, depending on the depth of disassem-— 
bly, If only the seat (1), rings (2), and packing 
(3) were removed, perform steps a through c. 
M the entire solenoid valye was disassambled, 
perform the complete cleaning procedure, 
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1 Seat 
2 Ring 


3. Packing 


5 Springs 
4 Armature 6 Saleneldt 


Figure 23-13, Start und Stop Solenoid 
Valves--Exploded View 


WARNING 


The fallowing procedure uKes clean- 
ing compound (MIE- C-81302), which 
is volatile, Use ina well-ventilated 
area since the vapors displace the 
oxygen in the air, resulting in 
suffocation. 


wu. Hand-clean exterior of valve before dia- 
agsembling and seat (1) after disasgenibling 
with a Hnt-free clcth or brush moistened with 
cleaning compound (MIL-C-81302), 


i ob Dry valve and gest a8 outlined in 
- R-3806-8, Valumo I. 
| 


c, Clean new rings (2) anu packing (3), 
before assembling, aa Iohlowa: 


| (1) Immerse rings and packing tn a 3.0 to 

' 9.5 percent by volume solution of cleaning com- 
| pound Turco 4215 (Turco Products) or cleaner 

| JOLA (Leeder Chemicals, Inc} in water heated 

! to 180° to 150° F und scrub each part with a 

| nylon-bristle brush for a minimum of one 

| minute, 


(2) lmmeruion-ringe each part in Jetonizend 
water, heated to 190° to 150° F, for a niinimum 
af 2 mbivutes, 


(3) Spray-rinde cach part with flltered 
deionized water for a mluimum of one minute. 


(4) Dry each part as outlined in R-3806-9, 
Volume f for a mininaur of 2 neinutes. 


NOTE 


Steps d through aa arc only re- 
quired i€ the armature (4) and 
springa (5) were removed from 
the solenoid (6), 


dd. Inatall aloctrical plug on solenoid viilve ae 
follows: 


{1} NA5-27556 T1035 on the 556509 stop 
solenoid using ROZ6i- 2006-0010 gasket, 


(2) NA5-27556 T1235 on the 556611 start 
solenoid uaing an RD261- 2000-0012 gasket. 


NOTE 
The elecirleal plug RD gaskets 


must be used only once (to clean 
one solenoid valve); then replaced, 


¢. Install fixture (modified seat 55309) in | 


solenoid (#}, Do not use ringa 12) and packing 
(3). 


WARNING 


The following procedure speciftes 
trichlorosthyleng (MIL-T- 27002), 
eleaning compound (MIL-C-81302), 
or chemical agent (RBO210-013}, 
Triciloroethylene is a toxte salvent, 
{Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death, Cleaning 
compound and chemical agent are 
volatile solvents, Use ina woll. 
ventilated area since the vapors 
displace the oxygen tn the alr, 
resulting in suffocation. 


f. Connect a gontce of cleaning: solvent 
(trichlorocthylene MiIL-T-27602, cloaning 
compound MIL-C-81302, or chenileal agent 
RBOZ10-019 Rocketdyne) to fixture; then flush 
solvent through solenoid internal passagos for 
a ininimum of one minute, 
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g. Remove fixture (modified seat 555309) 
from solenoid (8). 


CAUTION 


Parte must be handled carefully 
and musi not contact each other 
or hard objects duaing handling 
ov ullvasonic cleaning, slnce 
damage to parts can reault, 


h, Clean solenoid (6), springs (5), armature 
(4}, and seat (1) ultrasonteally for a mintmum of 
% mintites at a frequency af 20-40 ke using 
cleaning solvent, Rotate sulencld (6) perlodically 
during (trasonie claaning to get affective cloun- 
Ing throughout al) internal passages. 


i. Remove solonotd (6), springs (5), arma- 
ture (4), and geal (1) irom ultrasonic unit, 


je Connect source of cleaning solvent to 
salenold inlet passage (0,082 inch diameter 
hole), A 10 micron absolute filter is recom- 
mended for use in end cf line that connects to 
solencid, to keep any particles In flushing 
system from ontering solenoid. 


k. Using eleaning solvent, Flush solenoid 
internal passages from inlet passage for a 
minimum of ons minuto. 


t. Install fixture (modified seut 555309) in 
solenvid (6), Do not use rings (2) and packing 


m, Connect source of cleaning solvent to 
fixture; then flush solenold internal passiuges 
for a minimum of one minute, 


n, Remove fixture (modified seat 555300) 
from solenoid (6). 


o. Hold solenoid (6) with electrical connector 
up; then flush large intornal cavity, spring 
cavities, and threaded area with cleaning solvent, 


p. Connect suurce of cleaning solvent to 
solenold inlet passage {0,062 inch diameter 
hole); thea Hush solvent through aojenoid inter~ 
nai passages for a minimum of one minute. 
Collect last 50 45 milliliters of solvent from 
solenoid outlet passage (internally threaded 
end) ina cloan millivore {Hurallon apparatus, 
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q. Clean fixture (modified seat 555300} with 
cleaning solvent; then instil] lt in solenoid (8). 
Do not uss rings (2) and packing (4). 


r, Connect source of cleaiudng solyent ta 
fixture; then flush solvent through galencid 
infernal passages for a minimum of one nilnute, 
Collect last 5025 milters of aolvent [rom 
solenoid inlet pansage (0,002 diameter hole) in 
a clean millipore filtration apparatus, 


8 Process and perform a particle count on 
combines tluid samples (190 mlLliliters) col- 
lected 1a slaps p and r to determine if internal 
pasdages of solenoid {6} mect the following 
cleanness requirements: 


Maxhroum Number of Partleles 
Allowed Per 106 Mullbitera of 


size Lanse 
Fluid Sample (4) 


Microns 


ay 


1025 109 
26 + 50 20 
5i ~ 100 Hi) 
101 - 300 1 
> 3060 0 


(a) Tho allawable number of particles ina elven 
size ranges may excead the value specitiad tf 
there is an equal or grester reduction in num- 
ber in the larger aize range. 


t. Hepnat solenoid valve cleaning process 
outHnad in ateps F through t aa required to meet 
Bolendld valve cleanness requirements specified 
in atep 5. 


u, Remove fixture (modified seat 555309) 
from eelonoid (8), 


v. Hold solanoid (6) with electrica) connector 
up} then flash large internal cavity, spring 
cavitlea, and threaded arca with cleaning 
solvent, 


w. Romove electrical plug from solenoid, 


23-38B Change No. 23 - 3 August 1972 


x, Thoroughly rings esrings (5}, armature 
{4}, and seat {2) with cleaning solvent for a 
minimum of one roinute, 


y. Dry solenoid (8), springs (5), armature 
(4), and seat {1} ln a vacoum oven (approximate- 
ly 26 Inches of Hg) at 170° 20° F for a minimum 
oF 16 minutes, or purge dry with lltered 
gaseous nitrogen (M1L-P-27401) for a minimiun 
of 2 minutes, 


z. Inspect solenoid (6), springa (3), arma 
ture (4), and seat (1) 6 follows: 


(1) Viguely inepect ali fluiel contacting sur 
faces, drilled passiges, and threaded areas 
using a GO<wall {ruinimum) bulb at a distance of 
@4 inches maxiinum far any particles not re- 
moved daring cloaning, 


(2) Using & stereomlerosgcope with a mag~ 
nifleatlon of 20-d0x, inspect the following 
yolenold (8) drilled passages for any particles 
not removed during cleaning: 


(a) Inlet passage (0.062 inch diameter} 
at ght angle to solonotd canterline, 


(ob) Threaded inert (0.930 inch diameter} 
along solanold centerline, 


{c) Inlet passage (0,059 inch diameter) 
upstream of insert along cemerline, 


(d) Three spring cavities (0.053 inch 
diameter). 


(a) Two common passages (0.042 inch 
dlaracter) downstream of tnsert at right angles 
to centerline, 


aa, Vackage parts immediately alter clean- 
Ing, drying, and inspecting and apply appropriate 
decals or Jabels indicating cleanness condition 
of parts, 


28-27, INSPECTING AND REPAIRING, 


23-28. Inapeect and repair start or stop aole- 
noid valves as follows: 


a. lispect exterior of valve before din- 
asnembling for general condition, cleanness, 
dlatortion, corrosion, nicks, burs, and 
scratchea. 


R-3A96- 3 
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bh. Inspect valve nerts alter disassembly 4a 
follows: 


(1) Visually {napect seating surfaces of 
solenold (6), armature (4), and seat (1) for 
general condition, cleanness, corroéiou, nicks, 
Durve, and scratches, 


} (2) Vieuahy inspect solenoid (6), arma~ 

ture (4), anc seat (1) flow p..saages for any 
obstructlons or conlaninants; also Inspect 
oler surfaces and threads for poneral eondi- 
tian, cleanneas, distortion, corrosion, nieka, 
burs, and scratches, 


(3) Visually inspect springs (5) for burs, 
conlindnation, and fentiered onrle, 


e, Replice or repr damiuped parts as 
fullows: 


(1) Replece seat (1) or armature (4) iF 
damaged. 


{2} Debur springs (5) as necessary ta 
remove burs or feathered enda that could break 
off and become a contaminant. 


(3) Return valve or solenoig (8) to manu- 
facturer for disposition, Lf damaged. 


(4) Ramove corrosion as outlined in 
R-3896-3, Volume I, section 1, 


NOTE 


Solenoid disassembly, visual 
Inspection, corrosion removal, 
repalr, parts replacement, and 
reassembly must be performed 
by Roeketdyne in a enntrotled 
area, 


23-29. ASSEMBLING, 


ae-30, The assembly proceduree for the atart 
or Btop solenoid yalves must be performed in 
the order listed and all parts niust meet the 
cloaning requirements outlined in paragraph 
23-25. The lubricatlon used in thts procedure 
is hydraulic fluid (MIL-H-5608). Specified 
lubrication procedures (methods) are outlined 
in R-3B96-3, Volume I, Refer to figure 23-19 
for perta and index munbers. 
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NOTE 


Arniature (4) is functionally 
mated ta solenoid (6) and peat 
(1) during normal operaiton of 
the valve, The aruiilure, 
éolcnold, and seat should he 
kept a8 a matened set. The 
aminiture should aleo ba kepe 
inthe sum¢ posiffor ag it was 
removed, with tne ends oniented 
to the mated solenold cad and 
seat end, 


a. Posttlon solenoid (6) with receptarle 
down, 


b. Install 3 springs (5) lo Bpring cavities of 
solenold (8) with twoezers, 


¢. Carefully install armature (4) tn aplenold 
(6) with armature resting on springs, 


ad. Lubricate (Methad M) packing (3) and 
install packing and sings (2) in graove of 
seat (1), 


8, Lubricate (Method B} seat (1) and install 


seit in solenoid (6). Torque seat to 110-125 
in-Jb, 


23-36C/23-36D 


R-3806-3 Seetlan XXL 
Volume ft Paragraphs 23-31 to 23-32 


T 


SCLEW NAUIOE.4- ir 4 EER 
“LUNQUE 50-70 [N-], 

WASIIEN NASE2O- rice 
41 LEQ) 


TEST 
VALVE 


{ 23-31. TESTING. 


23-42. This procedure outlines requirements 
for testing the glart and atop golengidl valves 
using Componanta Test Consola G3141 and 
Components Adapter Set C3143. Any deviations, 
including the use of other Lest equipment, must 


PACKING 
6182951 5-082 
12 IRQ 


: B equi “tt, I PHESSURE 
os * , " 1tING voaRr 
be éequivatent to the dest requirements, safety MS2H14 4-0RF —~ a 


standards, cunt equipment speeifled in this 
procedure. Prior to starting the test, invtall 
valve in liauging as bpecifled In figure 43-14, 
Refer to paragraph 23-33 for toatl procadute, 
and see fires 24-15 through 24-17 fur test 
sGtups. 


(1 HKEQD) 
_ cam DAC AING 


Miz29613-014 
(1 REQHy 
—¥ 
au COMMON 


beOler 


THANG 
tladhtt-ped 
{2 REQD 


HOUSING 
UB-SaAa? a, 
LOH HQUIN 


ETUC 
PORT Fl-3- 2-2 


Figure 23-14. Preparing Start and Stop 
Solenoid Valves for Testing 


JIVE ENE 


gpiing! ue ai ' 


S08 ( WARGE Oe 
sa Per PDOFE  skurer OFF 7 


TW RIE 
SUPPLY 


F1-3.2.73 


Paich-Card From J6- T'o J8- 
3, (a) 1 13M 
K4. 09 we 20 

123 

3, (8) it 13H 

K3, a 28 13K 
Ka. \@ oF 124 
K3. {a} LA 120 
K3, $4 10D 12D 
K4. 09 uc 13d 
13L 

( {a} Use any cable length required. 


Figure 23-15. Components Test Conaole Patch-Panel Requirementa 
for Start and Stop Solenoid Valves 
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Panel 
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Control 


me a es 


Pomiio 


NOTH 


Tixlicathon‘Remarks 


The press-to-operate awitch-lights located on the Components Test 
Console GAL41 operate on and off hy alternately pressing the face of 
the switch. Make sure swilth-lighta are pressed only 99 aeceasary 
In order ta oblain the apecified indication. 


PRE-FOWER TURN ON 


POWER DISTRIBUTION 


PRESS/TEME MONITOR 


DC POWER SUPVLY 


ELECTRICAL CONTROL 


OSCILLOSCOPE 
DIGITAL VOL TMETER 


THST CELL ELECT, 
QUTLETS 


re 


23-38 


Ci (30 AMP) 
Cha (10 AMP) 


CHANNEL SELECT 
AC INPUT 
VOLTAGE VEHNIER 


VOLTAGE ADIUST 


CURRENT LIMIT 
AC INPUT INDICA- 
TOR 
MILLIAMPERES 
RANGE SELECT 


VOLTS RANGE 
SELECT 


VOLTAGE ANJuUsT 
INTENS(TY 
POWER 

Connector J701 


Connzctor J'7O2 


Connector F703 
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Vulled out 


Pulled out 


OFF 
Down (off) 
Midposition 


Fully counters 
clockwise 


OFF 
OFF 


FULL DECREASE 
POWER OFF 
Bown {off) 

Capped 

Cable BBS2752 


Capped 


Console maln power off, 


Bleetrical ulility cutlety 


power off. 


For start and stop 
solenoids. 


Sr a Se 
Figure 23-16. Preparing Components Test Console for Uge for Start 


and Stop Solenoid Valves Tasting (Sheet 1 of 4) 


. 


P 
La 


Panel 


PRE-POWER TURN ON 
(continue) 


R-3096-9 
Yolumce II 


Contrdi 


Connertor J704 


Connector £705 


Posithon 


Capped 


Cappad 


CAUTION 
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Indication/Reimarks 


Facility pneumatic and hydvaulle supplies to console mugt be off, 


POWL KR TURN ON 


POWER DISTRIBUTION 


DC POWER SUPPLY 


ELECTRICAT. CONTROL 


CAL (30 AMP) 
Cha (0 AMP} 


AC [INPUT 


CURRENT LIMIT 


POWER 


VOLTS-RANGE 


SELECT 
MILLIAMPERES- 
RANGE SELECT 
TES SELECT 1 
TEST SELECT 2 
TEST SELECT 3 
TEST SELECT 4 
THST SELECT 6 


TEST SELECT 6 


Pushed in 


Busted in 


Up 


2 


D (0-30) 


A (0-500) x 2 


fa) indication is not 48 apeclfled, press ewitch=light. 


re ee ek, 


Caine mabh power on 


Electrival utility 
outiceta power on 


None. 

Appyoxlmately two- 
thirds of way between 
Gand 3, 


POWER light on, AC 
INPUT light on. ta 


None. 

None. 

Light 1 OFF. apes 
a) 


SOLENOID control, 


Light 2 OFF. STOP 
SOLENOID controt. (4) 


Light J.OfF. (Not 
used (4) 


Light 4 GFF. (Not 
used) 


Light 5 OFF. (Not 
used)! 
Light 6 OFF, (Not 
ugod)(a) 


Figure 23-16. Preparing Components ‘Test Console for Use for Start 


and Stop Solencld Valves ‘esting (Sheet 2 of 4} 


Change No, 21 - 12 November 1971 23-39 


Section AX10 


Panel 
POWER TURN ON 


( continued} 


MYPRAULIC CONTROL 


R-9893-3 


Yolume It 
Control Fogition Indication/Remarks 

TEST SELECT 7 Light * OFF, Hydraulic 
flow mouttoar control, ‘4 

TEST SELECT & Light 8 OFF. Poaoumatle 
flow monitor control, (a) 

YOLTAGE ADJUST INCREASE YOLTS meter tudlcates 
28 40,5 volts, 

HYDRAULIC SYSTEM OPFN, (a) 

BYPASS 

HYDRAULIC SYSTEM CLOSE, (@) 

SUPPLY 

TEST CELL VENT. (a) 

SUPPLY "A" 

TESY CELL VENT, () 

SUPPLY "B" 

FLOW MONITOR cLosE. (2) 

SHUTOFF 

LOW FLOW CLOSE, (2) 

BYPASS 


PNEUMATIC PREPARATION 


x. Make sure that console is In the following condition: 


(1) Vent valves closed. 


(2) Shutoff valvea closed. 


(3) Utility valves elosed. 


(4) Regulators elased, 


(5) Utility and test cell outlets capped. 


hh. Shpply facility gaseous nitrogen ta condole. 


ec, On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 


(a) If indication is not aa specified, press switch-Hght. 


Figure 23-16. Preparing Componenta Test Console for Use for Start 


and Stop Solenoid Vaives Testing (Sheet 3 of 4) 
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R-9896~-3 
Yoluine i 


Panel Cantrol 


POWER TURN ON 
feontinued) 


Pogitlon 


Section XAXUI 
Paragraph 23-33 


Indication/Hemarka 


d, On PNEV SOURCE CONTROL pane}, open NITROGEN SOURCE SHUTOFF valve, 


WARNING 


SYSTEM PRESSURIZED light (loealed on console and in test cell) 
comes on to indicate pressure downstream af console reprulators 


when individual panel SEUTOFF yalyes arc opened. 


Safety 


precautions specified in R-3696-3, Volume I, must be tollawed Lo 
make gure of safety of pergonnel working wiih pressurized aystems. 


Figure 23-J6. Preparing Components Test Consote for Uae lor Sturt 
aus Stop Sulenold Yalveg ‘esting (Sheet 4 of 4) 


28-33. LEAK TEST, 

a. Prepare Componzta Test Console G31 41 
andl valve under test for use ag outlined in 
paragraph 23-31; thon connect valve under teal 
to console (figure 23-17}, 


WARNING 


Personnel must not be ailowed in the 
test cell during this test. Visual 
examination of the valve while it is 
pressurized muat be made through 
the test cell window. 


CAUTION 


‘Tue lines aged in the test setup are 
t/4-inch flex hose unless otherwise 
specified. 


b, Using HYDRAULIC CONTROL panel, 
perfarm the follawlys: 


Proceduyg Result 
(1) Close HIGH None. 


PRESS SHUTOFF and 
MED PRESS SHUT~ 
OFF valves. 


(2} Press TEST 
CELL SUPPLY "A" 
switch-Hght. 


SUPPLY light on and 
VENT light off. 


Procedure, 


(3) Proas 
HYDRAULIC SYSTEM 
BYPASS switeh-light, 


vi) Press 
HYDRAULIC SYSTEM 
SUPFLY aviteh-lizht. 


c. Slowly apply 
facility hydrautic 
supply pressure until 
SUPPLY PRESSURE 
wage indicates 3, 000 
150 pai. 


4. On HIGH PRESS 
FUEL COMPATIBLE 
panel, open VENT 
yalve; then adjust 
PRESSURE REGULA- 
TOR uit] REG 
SUPPLY PRESS gage 


indicates 3,000 +50 pal. 


a, On HYORAU- 
LiC CONTROL panel, 
slowly open HIGH 
PRESS SHUTOFF 
valve until PRES~ 
SURE MONITOR gage 
indicates 2,475 +25 
psl; then clase SHUT- 
OFF valve. 


Change No. 21 - 12 November 1971 


Resalt 


CLOSE light on and 
OPEN light off, 


O?EN Hight on and 
CLOSE light off. 


SUPPLY PRESSURE 
gape must lndtcate 
3,000 #50 pai, 


HIGH PRESS FUEL 
COMPATIBLE and 
HYDRAULIC CONTROL 
panels presaurtzcd, 


PRESSURE MONITOR 
kage muat indicate 


2,475 +25 psi. Valve 
pressurized. 
28-41 


Section XXTl 


Procedure 
procedure 


f. Maintain 2,475 
+25 pal pressure at 
pressure por! for 2 
minutes minimum 
then check for exter- 
nal leakage. 


g- Alter a mini- 
muta walt of 20 
aceonta, monilor 
and recai 1 leak oge 
at rctuyn pose, 


h. On ELEC TRI- 
CAL CONTHOI, panel, 
make sure that 
VOI.VS meter indl- 
catos 2840.5 yolts, 


4. On ELECTRI- 
CAL. CONTROL panel, 
press TEST SELECT 
b (START) or 2 
(STOP) switeh-light. 


j. After 4 mini- 
muni wall of 20 
seconds, monitor and 
record leakape at 
return port, 


k. On ELECT RI- 
CAL CONTROL panel, 
press TEST SELECT 
1 (START) or 2 
(STOP) switch-light. 


1, Ona HYDRAULIC 
CONTROL panel, open 
MED PRESS SHUT- 
OFF valve until 
PRESSURE MONITOR 
gage indicates zero; 
then close SHUTOFF 
valye, 


m. On HIGH 
PRESS FUEL COM~ 
PATIBLE punel, 
adjust PRESSURE 
REGULATOR until 
IEG SUPPLY PRESS 
fare indieates zero. 


23-+42 


R-3896-3 
Volume I 


Result 


No external lcakage ia 
excess of a slightly 
wetted suiface ts allow- 
able, 


Maximum allowable 
leakage ia 20 cc/ni. 


YOLTS meter must 
Indicate 28 40,5 volts, 


Light 1 or 2 on as appli- 
cable and vatve 
energized. When testing 
stop selenoid ralve, 

light [A wttl also be on 


Maxisnum allowable 
leakage ig 20 ec/m. 


Light 1 or 2 off as 
spplicable and yalve 
deenergized. When 
testing stop solenoid 
valve, light 1A will algo 
go off, 


PRESSURE MONITO] 
gare must indicale zcroa. 
Vatyo port depressur- 
ized. 


HIGH PRESS FUEL 
COMPATIBLE pancl 
depreasurized. 


Change No. 21 - 12 November 1974 


Procedure 


i. Reduce facility 
hydraulic supply 
pressure to zero, 


Result 


SUPFLY PRESSURE 
gare Indicates zero, 


d Using HYDRAULIC CONTROL panel, 


pertorm the following: 


(1) Press TEST 
CELL SUPPLY "A" 
awitch~liht. 


(2) Pregy 
HYDRAULIC SYSTEM 
SUPPLY switch-Ilynt. 


(3) Press 
HYDRAULIC SYSTEM 
BYPASS awitch=llght. 


SUPPLY light oft and 
VENT light on. 


CLOSE lleht on and 
OPEN light off. 


OPEN light an aod 
CLOSE light off, 


p. Remove valye froin leak-test setup. 


q. Brain valve to drip point; then package 
valve as nutlined in R-3690+-3, Yolume 1, 


r, Inatall protective closures. 


paragraph 23-242. 


Rofer ta 


ee ee ee 


Pa 


TEST VALVE 
IN TIOUSING + 
(TY SICAL Fo 


START AND 


VA*VEDS} 


o 
fy 
FR 


aN 


STU! 802 KNOT 


R-3806-3 


Yolume 0 
hil 
34-1NCH 
CLEX HOSE a 


CATLE 


STOP 
sOLENOT 
CONKECTOU 


START 
BULEBOIN 


FATA ANAS 


% 


i: COMMON 
LEGEND = oa Polrr 


VALVE 10-0028567-6 STURN PORT 


FN-TIHL ENTER (Ly MICROH NOMINAL, 3S MICHKON ABSOLLTE, 
ANT? 2,500 PSIG OF ELIATING FRESSUICE) 


PLACED 
FIYJEA CLIC SYS 06M 


DNSazbg ‘ YD FLOW x 
; RETURN INET t] 
Na ee a TN 


YA FP SAAR AT 


CONTROL 


WYD 


UTELITY i 
OUPLET EY g 
O00 FSH t 
yD MOK INLET ' 

i 

DACAAR ‘ 
HYDUA CTU keg 
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Figure 23-17, Start ancl Stop Solenoid Valvea Tosting 
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Sevan XX 


F1-34 4-740 


23-43 /23-44 


Cay a a A ar a lS tp 


-3696-3 
Voiuine I] 


Section XXIV 
Paragraphn 24-1 to 24-9 


SECTION XX1¥ 


THRUST CHAMBEN NOGALH EXTENS? 


24-1. THRUST CHAMBER NOZZLE EXTEN 


f SiON 208210 FUROUGH 200260-31: 
24-2, Repair of the thrust chamber nozzle 
extenslon requires special welding equipment 
and certified welding personnel. The following 
paragrighs eglabUsh requ.rements for equip= 
ment and personnel and outline detail repair 
procedures. 


24-3, GENERAL REQUIREMENTS. 


424-4. WELUER CERTIBICATION. PDersonnel 
perferniing repalr welding on the nozzle exien- 
sioa mugt be vertificd fo weld Haslelloy C and 
397 and 324 CREE materials. 


24-5, RECORDS. Recurds most be kept of all 
damage occurring to the nozzle extengyiar, See 
figuee 24-1 for a typlead dam ge record farm 
and figure 24-2 for nozzle cxtenslon damage 
locator. 


—. 


Date Test Number 
Part Number 


Engine Nem- 
ber 


Serial Number 
Tuspected by 


Component Angwar Locatlun Tbescription 
Identifiewtlan in Begrees of Damage 


Shingle No. 
Band No, 


Quler Gheli 
Segment No, 
Nut Plate 
Band Low. 


—. 


— 


 eitamedineaedemmneeetoeionl 


Figure 29-1, Thrust Chamber Nogzle 
Extension Damage Record Form (Typical) 


24-6. MATERIAL AND EQUIPMENT REQUIRE - 
MENTS. See Sigure 24-3. Additional material 
and equippient reyulremeénis are in section YT, 


24-7, SAFETY REQUIREMENTS. All safely 
requirements in force at the using organization 
must be strictly observed, In addition, the fot- 
lowing inmihimum safety precautions must be 
followed; 


a. The man lift, df employed. must de cupa- 
Die of operation from the work platform or 
from provnd Level. 


b. Breathing apparatus must be worn when 
entering the titrust chamber. 


e The puddy system must be used when per-~ 
gonne] enter the thrust chamber. The standby 
personnel must be qualified in tent stand opera- 
{lon, uperallon of the breathing apparatus, and 
operation of the lift equipment. The standby 
personnel must remain in line-of sight of the 
person in the thrust chainber, 


qd. The thrust chamber assewnbly must be 
isvlated in such a manner that inadvertent pres- 
surant or propellant admission is impossible, 


e, Flush urd purge the theust chamber prior 
to initlating any effort employing a dpark- 
producing device. 


f. Make sure welder's work platorm ia held 
rigid during the welding operation. 


g. Make sure other work in the linmediate 
area W1ll not introduce cotabustibles into the 
thrust chamber. 


24-8, FRPAIRING, 


24-9. Specific type of repair required for each 
dckect must be determined either by the repair 
designated in figure 24-4 or as recommended by 
the manufacturer's representative, 


Change No. 10 - { Moyeniber 19987 24-4 


Section AXIV H~dage-3 


“SNTERION DAMAGE LOCATOR «©, -rikbbx MARE ON GD OF FLANGE 
e : 


(VIEW [OOSING AFT? 


Y LARGE ee 


SKEEL SPAN 4) z 
SAND #9 } 
SHELL SPAN 62 


BAND 42 
BUFLL BRAN #3 SS 
BAND 43 Sei 
SIEUL SPAN #4 SSS 


Bayh 34 Pa 
SHELL SPAN #5 
BAND 65 


SHELL SPAn &d 


EXTERIOR DAMIGE LOCATOR 
A 


(VIEW LOOKING ART 


Figure 24-2. Thrust Chainber Nozztu Bamage Locator 
24-2 Change Ro. 10 = 7 November 1967 


AMID R~dh 


a are 


MATERIALS. 


R-3886-3 
Volume Il 


Hastelloy C sheet 0, G34-inch thickness. 


Clean Cloth 


347 CRES sheet 0.12%5-ineh thickness (or 


321 GRES sheet) 


Argou (MI-A4~-18455) and agctone (Wederal 


Specification O-A-51)}. 


Blind Nut BNS40-1032-1 (Hi-Shear Corp) 


FILLER WIRES; 


Hustelloy C&W welding redy 0. 040-, 0. Od7~ 


and 2/32-inch diameter. 


CRES welding vods Q.040- and 0. 045-inch 


diameter. 


EQUIPMENT: 


Electrical-hydraulic power wit BANCO, gun 


BG2500, anvil A27-1032, chuck Cy-1032, and 


mandrel C2-1082 (fi-Shear Carp) 


Portable hand drill, mini-grinder, grinding 
disks, fine stuinlecs-steel wire brush, apd 


heliare welding equipment. 


Materials and Fquipment 


Figure 24-3, 


Require:nenits for Vhrust Chamber 
Nozzle Extengion 


ro eee = 9 rr vee 


Condition 


Disposition 


See figure 24-5 fpr nozzle extension 
interloy damage and figure 24-0 for 


exterior damage. 


Thermal buckling 


of ahingle. 


Slat iocally 
opened due to 
buckling. 


#lot lovaliy 
closed due to 
buckling. 


Sint partially 
eloged, 


Shingle axial 
overlap 
opened, 


Acceptable, 


Acceptable. 


Aeecepiable. 


Accepiabie. 


Acceptable. 


Eresion af 
axial shingle 
overlap, 


Kragion of 
axial shingle 
overlap. 


Erosion of 
sillbele, 


Erosion of 
shingle. 


Shingles pulled 
away from %- 
bars. 


Distortion of 
outer shell, 


Buckles or local 
distortion in 
outer surface 
{narallel to 
centerline of 
theust) of ex. 
ternal vein« 
forcing binds 
resulting from 
tepting. 


Wigure 24-4, 


Remaining 
overlap not 
less than 
0.030 inch. 


No overlap 
remaining. 


Holes 0.375 
inch or less, 
nieasured 
across major 
dimension, 


Holes greater 
than 0.375 
inch meagured 
across major 
dimension. 


Two or less 
adjacent &- 
bara, 


More than 2 
adjacent Z- 
bars. 


Bulging of shell 
beiween outer 
bands. 


Axial ripples 
in outer shell. 


Buckles or 
local distorllon 
greater than 

fi. 260 inch 
from nurmal 
surface contour 
within a circun 
ferenilal span 
of 2 inches, 


Section XXIV 


Acceptable, 


Repair aa 

outlined in 
paragraph 
24-10, 


Acceptable. 


Hepalr as 
outlined i: 
paragyaph 
24-10 cr 
24-11, 
whichever 
is appli- 
cable. 


Acceptable. 


Install rein- 
forcing rods 
as outlined 

in paragraph 
24-11, steps 
e through. 


Acceptable 


Anceptable, 


Repair as 
ouUined in 
paragraph 
24-12, 


- 


Thirust Chamber Nozzle 
Extension Damage Limits (Sheet 1 of 2) 


Change No, 20 - 19 May 197) 44-9 


Section XXIV 


Paragraphe 24-10 to 24-41 


ne ee a ee 7 A 


Condition 


Cracks in outer 
band at outer 
shell. 


Cracks in outer 
shell. 


Dainaged 
gusket. 


Elongation of 
bolthales in 
attach flange, 


Damaged nut 
plates, 


Loose blind 
nut, 


Defects in 
welds or 
parent mate- 
rial nok 
listed above. 


Damaged 
blind nut. 


Damage to 
(her mal 
inaulation 
mounting 
studs, 
brackets, 
and 
insulators, 


24-4 


— 


Description 


Cravuks in 
welded joint of 
band to outer 
shell, 


Cracks in 
outer shejl of 
parent material 
or outer sheil 
welds. 


Gasket torn or 
out of cavity, 


Damaged 
threads in 
insulation 
attach nut 
plates, 


Biind nut 
leese in hote 
ln band. 


Damaged 
threads. 


Broken, heat, 
Gstorted, 
missing, 

or otherwise 
damaged siuds, 
brackets, and 
Insulators, 


R-3896-3 


Repair as 
outlined in 
paragraph 
24-14, 


Reinstall 
new gasket, 


Acceptable. 


Replace mut 
plate as out- 
lined in 
paragraph 
24-15, 


Repair as 
outlined in 
paragraph 
24-16. 


Acceptability 
and repair 
requirements 
to be speci- 
Hed by manu- 
facturer’a 
represen: 
tative. 


Repiace as 
outlined in 
paragraph 

24-17. 


Refer to 
R-3896-6 
for repair 
of studs, 
brackets, or 
insulttors. 


Figure 24-4, 


Thrust Chamber Nozzle 
Fxtension Damage Limits ‘Sheet 2 of 2) 


Change No. 20 - i9 May 1871 


Volume IL 
“Disposition 24-10. BRODED SHINGLE (NARROW EROSION), 
= — See figure 24-5. When erosioa in the shingle is 
Repair as not Wider than the Span between 2 aciacent 
outlined in Z-bara, repair as follows: 
rt i nm. Using a inini-grinder, cut around croded 


area to obtain clean edges for patch fitup. 


b, Using a fine wire brush, clean at least a 
3/4-inch strip surrounding area where welding 
ig tu be performed; then wipe area clean with 
acetone (Federal Specification O-A-51). 


WARNING 


Acetone is Cammatle and must not 
be used near heat, sparks, or upen 
flame. Inhalation of its vapors or 
prolonged contact with the liquid 
can cause scrious injury. 


c. Prepare a 0. 004-inch thick Hastelloy C 
pateh to fit removed area. 


d, Fit patch in place and welc using Hastelioy 
Cor W welding rad. Weld must be of full pene- 
tration. Weld buildup must not exceed 0.03 
inch. Grind off excess weld. 


NOTE 
Use an argon gas backup, if feasible. 


e. Perform dye-penetrant inspection of weld 
as outlined in R-3498-3, Volume I. Cracks are 
not allowable. 


24-11, ERODED SIHINGLE (WIDE EROSION), 
See figure 24-5. When erosion in the shingle 
extends in width more than the distance between 
2adjacent Z-bars, repair as fullows: 

a. Using a mint-grinder, cut arcund eroded 
area fo oblain clean edges for patch fitup. 

b, Using a fine wire brush, clean at least a 
4/4-inch strip surrounding area where welding 
ig to be performed, then wipe area clean with 
acetone {Federal Specificalion O-A-51), 

WARNING 
Acetone ts flammabiec and must not 
be used near heat, sparks, or open 
flume. Inhalation of its vapors or 


prolonged contact with the liquid 
can cause serious injury. 


R-3806-3 Section XXIV 
Volume If 


BUCKLED 
BHaALE 


BLOT 
BUCKLED CLOSED 


TERAMAL BUCKIING THERMAL BICKLING 
OY SHINGLE OF SHINGLE 


REPAIR OF EHODED 
SITNULE OVERLAP 


RESAR OF ERODED SHINGLE REPAIR OF ERODE SHINGLE 
(NARROW PATCH) (Wt PATCH) 


P0VR10-E=5A 


Figure 24-3, Thrust Chamber Nozzle Extension interior Damage 
Change Na. 10 - 7 November 1967 24-5 


Section XXIV 
Paragraphs 24-12 to 24-13 


c. Prepare a 0, 034-ineh thick Hastelley C 
patch to fit removed area. 


d. Fit patch in place and tack weld. 


e. Using a No. 40 drill {9.008-inch) drili 
holes in ine through patch and outer shell. 
Center -to-center of hole spacing should be 1/2 
inch. 


f, Using HasteDoy C or W welding wire, fit 
$/32-1nch diameter rod in halea. 


gy. Weid rods in place in patch and outer 
shell using Hastelloy C or W wire. 


h. Complete welding of patch. Weld shall be 
of full penetration. Weld buildup on inner sur- 
face of shingle must not exceed 0,03 Inch. 
Grind off excasa weld. 


NOTE 


An argon gas backup may be used, 
if feasible. 


i. Perform cye-penetzant inspection of weld 
as oullined in R-3896-3, Volume (. Cracks are 
not allcwable. 


24-12, BUCKLES OR LOCAL DISTORTION IN 
EXTERNAL REINFORCING BAND. See figure 
24-6 Buckles or loca) distortion in the outer 
surface (surface parallel to centerline of thrust) 
of external reinforcing bands, regulting froza 
engine hot-fire teating, that exceerl l}mits in 
figure 24~4, require repair as follows: 


a. Using a fine wire brush, clean are where 
welding 1a to be performed, then wipe area 
clean with acetona (Federal Specification 
O-4--51). 


WARNING 


Acetone is flammable and must aot 
be used near heat, sparks, or open 
flame. Inbailailon of ita vapors or 
prolonged contact with the liquid 
can cause serious injury. 


b, Fabricate a reinforcing plece out of 921 
or 347 CRES, 0. 125-inch thick by 2-inches 
wide, that extends 2.5 inches minimum past 
buckie or distortion at each end. Add fuli 
radius to each and of reinforcing piece. 
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R-3806-2 
Volume IJ 


c. Place reinforcing plece on top of band 
where buckling or distortion occurred, center- 
ing piece aver buckle or distortion. 


d. if the buckle or distortion docs not allow 
the relafarcing plece to contact the normal sur- 
face cantour of the band on each side of the 
buckle or distortion, reform the band in the dis- 
tortion area to permit contact af the reinforcing 
piece and the normal band suriace conkur. 


e. Using a CRES welding rod compistely 
weld the reinforcing plece ta the band. Fill 
points of gap between the reinforcing piece edge 
and band buckle or distortion with weld. The 
weld must be a 0. 12-inch fillet at all points of 
junction of the relnforcing piece to the normal 
hand surface contour, 


f. Perform dye-penetrant inspection of weld 
aa outiined in R-d896-3, Volume I, Cracks are 
not allowable. 


24-13. CRACK IN WELD JOINT OF BAND TO 
OUTER SHELL. See figure 24-6. If cracking 
occurs in weld or adjacent area of band or cuter 
shell, repair as follows: 


a. Using a fine wire brush, chean area where 
welding is to be performed, then wipe area 
clean with acetone (Federal Spec.fication 
Q-A-51), 


WARNING 


Acetone is flammable and must not 
be used near heat, sparks, or open 
flame. Inhalation of its vapors or 
prolonged contact with the liquid 
ean cause serious injury. 


h, After area is thoroughly dry, use a 
Hastelloy C or W welding rod to weld crack. 
Use a single pass to achieve 100 percent pene- 
tration. Weld raust extend 1/8-inch beyond end 
of crack. 


«,. Perform dye-penetrant inapection of weld 
as outlined in R-3836-3, Volume 1. Cracks are 
not allowable, 


R-3806-3 Section XXIY 
Volume If 


AUCKLING CA MSTORTION G¥ HANDS 


aes WMSTORTION 


BUCKLE CR 
DATORTION OF DAND 


JOMNT OF BAND 
TO SHELL 


NO. 4, 


SHELL BPAN 
No. 4 


WAND 
NO. 6 = 
REINFORCING 


RiECR 


o~ GIELt, 


REPAIR OF BUCKLES OR . 
CISTOHTIIN IX BANDA AND 

CRACHA Ix JOINT OF DIZTORTION OF SHELL Bia Sis 
BAND TO BHELY BETWEEN RANI 


209210--4C 


——— 


Figure 24-8. Thrust Chamber Nozzle Exiension Extertor Damage 
Change No. 10 - 7 November 1967 24-7 


Section AXIV 
Paragraphe 24-14 to 24-17 


24-14. CRACK IN OUTER SHELL OR OUTER 
SHELL WELDS. 


a. Using a fine wire brush, clean arca to he 
welded, then wipe clean with acetone (Federal 
Specification O-A-51), 


WARNING 


Acetone is flaramable and must not 
he used near heat, sparks, o¢ open 
flame. Inhalation of ita vapors or 
prolunged contact with the liquid 
can cause serloud injury, 


b. After area is tharoughly dry, weld crack, 
using Hastelloy C or W filler rod, Make single - 
pass weld for 100 percent penetration, starting 
at least 1/4 inch beyond each end of crack, 
wherever possible. Weld toward center portion 
of crack. 


¢. Perform dye-penctrant inspection of weld 
a8 outlined in R-3896-3, Volume I, Cracks are 
not atlowable. 


24-15, REPLACEMENT OF NUT PLATE. 
When threads of nut plate are damaged, the nut 
plate raust be replaced. 


a. Using a mini-grinder, remove damaged 
nut plate. 


b. Using a fine wire brush, clean area where 
new nut plate is to be ingtailed, then wipe area 
clean with acetone (Federal Specification 
O-A-51}. 


WARKING 


Acetone is flammubie and must not 
be used near heat, aparks, or open 
flame, Inhalation of its vapors or 
prolonged contant with the liquid 
can cause serloua injury. 


c. After area is thoroughly dry, locat7 new 
nut plate SPS 12700-02 PW in place and tack 
weld with CRES welding rod. 


24-18. SECURING LOOSE BLIND NUT, When 
blind nut becomes Jonge in ita hole in band, it 
ahould be tack welded to the band, 


24-6 Change No. 18 - @ July 106 
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a. Using a fine wire brush, clean area 
around blind nut. Wipe area clean with acetone 
(Federal Speciftcation G-A-51). 


WARNING 


Acetone is flammable and muyt not 
be used near heat, sparks, or open 
flame. Inhalation of ita vapors or 
proloaged contact with the liquid 
ean cause seriovs Lijury. 


b. After area is thoroughly dry, tack-weld 
nut with CRES welding rod in at least 4 places. 
Nut must withstand 24-30 inch-pounds tarque. 


24-17, REPLACING BLIND NUTS. Replace- 
ment of blind nuts is accomplished as follows: 


a. Using a mini-grinder, grind off flange of 
blind nut and allow remaining portion to fall 
inslde hat section, 


b. Using applicable tools indicated in figure 
24-3, inatall new blind nvt BN523-1032-1 hy 
inatalling aléeve and expander on mandrel. 


c. Actuate gun using instructlona on hydraulic 
unit. 


d. EE new blind nut is loose, secure i¢ by 
tack-welding (paragraph 24-16}. 


R-3898+3 Section XXV 
Yolume II Paragraphs 25-1 to 25-8 
SECTION XXV¥ 


PRESSURE TRANSDUCER 


WARNING 


COMPONENTS TEST CONSOLE C3141 AND COMPONENTS ADAPTER 
SET G9143 maga BE gape BY AUTHORIZED PERSONNEL. 


eas aah an NE eT RR eR oY 
ee ee —_ 


25-1. PRESSURE TRANSDUCER NA5-27316, 


Oa an Ce A er ee na 


NA5-27412, AND NAS-27440. 


25-2. The following procedures contain clean- 
Ing, inspecting, repaiiing, and testing informa- 
tion required to maintain the pressure trans- 
ducer. The transducer is a sealed unit; no 
disassern:bly or assembly is possible. See 
figure 25-1! for test equipment and figure 25-2 
for a ltypicad pressure transducer. 


Part 
Nursber Nomenclature Use 
G3141 Components Test Providas clectri- 
Conaole cal control for 
testing pressure 
transducers. 
G3t4? Components Provides hardware 


Adapter Set for pressure trans- 
ducer test setup. 


Figure 28-2. Test Equipment for Preasure 
Tranaducers 


25-3. CLEANING, 


25-4, Clean all parts of the pressure trana- 
ducer fur the same type of service in which the 
transducer will be used, Refer to R-J496-4, 
Volume [tor applicable cleaning procedures. 
25-5. INSPECTING AND REPAIRING. 

25-6, Inapecting the pressure transducers 
determinds if the transducers have been dam~ 
aged by mishandling. Repair is Unnited to 
straightening bent electrical connector pins and 
repairlng minor seratches tn the mounting 
flange seaHng auriace. 


25-7. TESTING. 


26-8 This procedure outlines requirements 
for tasting prasgure transducers with or without 
using Coroponents Test Console G3141 and 
Components Adapter Set G3143. Any deviations, 
including the use of other test equipment, nist 
be equivalent to the teat requirements, safety 
standards, and equipment epectificd in this 
procedure. 


Ri 
20. PERC ENT 


ee 
"—K2 #0- PERCENT 


CALIBKATION 


POWER 
SUPPLY 


ot 


ATIVE ie am zi 
20- fees CAUIBRATION. 
@-PEACENT CALIBRATION 


Figure 25-2. Pressure Transducer 
(Typieal)--Extarior View 


Change No. 22 - 15 February 1972 


25-1 


Section XXV 
Paragraphs 25«9 to 26-14 


Procedure 


ee 


INSULATION RESISTANCE-TEST. 


Result 
25-9. 


Insulation resist~ 
ance behween pin 
and cage must ox- 
ceed 100 megohing 
when measured 
with a 80 vde 


Apply 50 vde between each 
pin and case individually 
far one minule and meas- 
ure resistance. 


megger. 
25-10, ISOLATION RESISTANCE-TEST. 
a. At room terapera- isolation resist- 


ance between pins 
C and D must ex- 
ceed 100 megchms,. 


ture, apply 50 vde bebween 
pins © (+) and D {-) and 
measure resistance, 


———— 


asiak oF 124 
40 vRC —- 
POWER ug 
supeiy G! 


| 
I 
VOLTMETER 


1 
1 
22m ic (E isn 
—>—e™ o—te—). 

TEST SELECT 1 


t lic 
t (JE TEST SULECT 2 


2c te Mic 
stein eammamenal Pree harm pnd 
dG 
: —— —>: om 


MICITAL — |! 
‘VOLTMETER| (i! 


R-3896+3 
¥Yolume [I 


Proceduce: Result 
Isolation resistance 
between pins C and 
D must exceed 100 
megohma. 


b. Apply 5¢ vde 
botween pins C (+) and 
D (r} and measure re- 
sistance, 


25-11, PREPARATION FOR FUNCTION-'TEST 
WHEN USING COMPONENTS THS? CONSOLE. 


Set up camponents test console electrical paich- 
panel (figure 25-3) and prepare components test 

console (Eigure 25-4). Rofer to paragraph 25-12 
for presdaure transducer {unctlon-lest procedure. 


0701 | F101 


338 


+ 
AY 
| | PowEN 
SLPPEY 


1 do #tLRCENT 
CALIBRATE 


«a 
eA 
HO PREHCE NT 
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TRAKEDUCER 
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Figure 25-3. Components Test Console Patch- Panel Requirements (Sheet 1 of 2} 
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Change No. 21 ~ 12 November 1971 


ree 


fa) Use any 


R-3896-3 


Volume tf 


From To 
J6- Jo- 
OF 124, 
26 
3c 
5M LUE 
15p 
10D 
19M BM 
1gP 
12B 1¢ 


cable length required. 


a mT est 


Figure 25-3. Cumponents Test Console Patch- Panel Requirements (Sheet 2 of 2) 


Section XXV 
Pateh-__ ~¥rom To 
Cord 4 J8- J6- 
K3 Wu 15R 
K3 2E 18¢ 
K3 jE ISB 
K3 5L 15D 
K3 19M SL 
Kg 10F 10R 
K3 12¢ 10F 
3084-15 61 éM 


re 


er a LE Ae A I A 


cre ee 


POWER 


CB1 (30 AMP) 


DISTRIBUTION 


BC POWER 
SUPPLY 


ELECTRICAL 
CONTROL 


DIGITAL 
VYOLTMETER 


CB2 (10 AMP) 
AC INPUT 


VOLTAGE VERNIER 
YOLTAGE ADJUST 
CURRENT LIMIT 

AC INPUT INDICATOR 


MILLIAMPERES RANGE 
SELECT 


VOLTS RANGE SELECT 
YOLTACE ADJUST 
135 V/230¥ 


100 KC STD INT/EXT 


STORE/DISPLAY DURING 
COUNT 


POWER 


ervarves 


Position Indication/Remarks 
Pulled out Console maln power olf, 
Pulled out Electrical utitity outlets 

powar off. 
Down (off) 
Midpositian 


Fully counterclockwiae 


OFF 
Fully DECIE ASE 


i15V At rear of unit. 
INT At rear of unit. 
STORE At rear of unlt. 
Dewn {aff) 


Figure 25-4. Preparing Components Teast Console for Use (Sheet 1 of 3} 
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Section XXV R-3896-2 
Volume Il 


ee ee Aer 


Panet Control Position Indication/Remarks 


en ee 


Fe et 


TEST CELL ELECT Connector J701 Cable BB52747 Convection ta pressure 
OUTLETS transducer, 
Connector J 704 Capped 
Connector J705 Capped 
CAUTION 


Check that facility pneumatic and hydraulic supplies to console are 
olf. 


POWER TURN ON 


POWER CDL (30 AMP) Push in Console main power on. 
DISTRIBUTION 
DC POWER SUPPLY AC INPUT Up None, 
CURRENT LIMIT 2 Approximately two-thirds 
way between 6 and 3. 
ELECTRICAL POWER POWER light ON. AC 
¥ CONTROL INPUT light on, (a) 
VOLTS RANGE SELECT —iD (0-40) None. 
TEST SELECT 1 Light 1 off. 
(Ambient Gutput)®) 
TEST SELECT 2 Light 2 off. (20° Output)! 
TEST SELECT 3 Light 3 olf. (80% Output)! 
TEST SELECT 4 Light 4 off, @) 
TEST SELECT 5 Light 5 off.) 
TEST SELECT 6 Light 6 off. (2) 
TEST SELECT 1 Light 7 off, (@) 
TEST SELECT 8 Light 8 off. (@) 
VOLTAGE ADJUST INCREASE VOLTS meter 26 +1 volts, 
DIGITAL POWER ON if digital voltmeter indi- 
YVOLTMETER cates OVERLOAD, wait at 
least one minute hefore 
resetting. 


1 (an) If indication is nel as specified, press applicable switch-light. 


panera a 


Figure 25-4, Preparing Components Vest Console lor Use (Sheet 2 of 3) 


26-4 Chunge No, 20 - 19 May 197] 


R-3806-3 Section XRV 
Volume II Paragraph 25-12 
: Panel a Control ee Pawition Indieation/Remarks 
POWER TUIN ON (continued) a 
RESET Press Digital voitraeler indicates 
00. 0000 to 00, 6001 volt. 
NOTE 
Allow digital voltmeter to warm up for at least 30 niinutes prior to 
uge. 
RANGE 10¥ 
FUNCTION VOLT 
ATTENUATION Midposition 
SAMPLE PERIOD 1 SEC, 
SAMPLING RATE INCREASE 3/4 turn from STOP. 


re es a: 


et 


Figure 25-4, Preparing Components Test Console for Use (Sheet 3 of 3) 


Result, 


NOTE 


Nuring the following procedures make 
sure that correct output vulfage re~ 
quirements (figure 25-5) are used 
with the specified transducer range, 


25-12. FUNCTION-‘TEST WHEN USING 
COMPONENTS TEST CONSOLE. 


a. On ELECTRICAL Light 1 on. 
CONTROL panei, press 
VEST SELECT 1 switch- 
Lig lit, 


b. Adjust VOLTAGE 
ADJUST knob if re- 
quired to maintain 
28 +1 vde. 


VOLTS meter in- 
dicates 26 +1 yde, 


ce, Record DYM 
indication. 


DVM muet indicate 
value a8 shown in 
figure 25-5, 
column I, 


d. Prose. SKST 


SELECT 2 awetlteh- 
light. 


Light 2 on. 


Procedure 


Result 


DVM must indicate 
value as shown in 
figure 25-5, 
column HH. 


e. Record DYM indi- 
eation. 


{, Press TEST 
SELECT 2 swilieh- 
light. 


Laight 2 off. 


g. Press TEST Light 3 on. 
SELECT 3 switch- 


ght. 


DVM must , dicate 
as shown in 1. cure 
25-5, colucin 


hh. Reeord DYM indi- 
nation, 


l, Press TEST 
SELECT 1 and 3 
switch- lights. 


Lights 1 ancl 3 off. 


} On ELECTHICAL POWER ON light 
CONTROL manelpross nif. 
POWER ON switch-light. 


k. Tura DC POWER None. 
SUPPLY off. 


1. On POWER Dis-. None, 
TRIBUTION panel, putl 
out circuil breakers. 


Change No. 21 - 12 Noyeinber 1971 2945 


Section XX¥ R-3896-3 


Paragraph 25-13 Volume II 
I Il iIt 
‘Transducer Ambient Output) 20% Output") 80% Output“? 
Tange Psia Type (vde) (vide) (vde) eee 
Low Calibrate H'¢h Culibrate 
Min, Max, Min, Max. Min. Max. 
Q--50 T03 1,150 1. 850 2.150 2,850 5. £50 0, 480 
0-100 ¥1 0. 500 1,000 1.500 2,000 4,500 5, 000 
9-200 T2 0, 150 0G, 600 1.150 1,600 4,150 4, 500 
6-580 TS -0, 050 0. 350 0.950 1.950 3, 950 4, 360 
0- 1000 T10 wf). 125 0.275 W675 1,275 3,875 4.295 
. O-1500 715 -0, 150 0. 250 @.650 4,256 3,850 4, 260 
6-2000 720 ~0, 180 0. 240 G.940 «1.240 3. 840 4.240 
0-2500 a5 -?. 170 0.230 0,830 4,280 4, 830 4. 230 


ee 


reared am 


(2) Voltage lirnits on pressure Lransducers are specified above assuming 14.7 +1 psia un the 
transducer during checkout, If pressure outside of these limits is applied, nominal indications 
must be changed as follpwa: 


New Naminal, = Okl Nominal , Actual psia ~ 15.0) x 5.0, 


Upper Transducer Range 


This new aominal must be used in lieu of that given above. 
The gang tolerances apply. 


Figure 25-5, Pressure Transducer Outpul Voliage Requirements 


26-33. FUNCTION-TEST WHEN NOT USING Procedure Result 
COMPONENTS TEST CONSOLE. ‘This teal is 
4 preinstailation requirement only. dad. Apply 28 +1 yde Output voltage must 


to pins E (+) and D{-); ba within jimits 
a. Vent transducer pressure port fo ambient. then measure and record apocified for trans- 
20% output voltage irom — ducer in figure 
b. Provide electrical circuitry for rueasuring pins Band C. Remova 25-5. 
output voltage from pins B and C within ranges voltage from pins E (+) 
specified in figure 25-5 and provide a 10UK ohm and D {-), 
Joad in the rirevit between pins 3 aid C. 


a. Apply 2211 yvdeto Output voltage must 


Procedure Result ping F (+) and D (+) then be within limits 
measure and record 80'— — specified for tvans- 
c. Apply and Qutpuk vallage must be output voitage from pins ducer In figure 
maintain 26 +1 vde within limits specified Band C. Remove voltage 25-5. 
to ping A (+) and (9) for transducer in from pins F (+) and D 
(+); then meastre and tkgure 25-5. (=), 
record ambient output 
ns from pins B f, Remove voltage from pins A (+) and D{-} 
and C, 


g Remove electrical clyrcilry from pins HB 
and C. 


25-4 Change No. 2! = £2 November 1971 


R-3BGS-3 Section XXVI 
Volume 11 Paragraphs 26-1 ta 26-6 


SECTION XXVE 


TEMPERATURE TRANSDUCER 


26-1. TEMPERATURE TRANSDUCERS mounting ange séallug surface. Transducer 
NA5-27215, NA5-273a9, AND NAD-27414. NA5~+27414 must also be inspected for damaged 

aa ce nc: vr deformed copper ringa. ‘Transducer repair 
26-4. ‘The following pracedures cantain elean- ig iumited te repair hug ininor nicks or seratches 
lag, inspecting and repalr, and testing {ufarn.a- in Ihe mounting flange sealing surface and on 
linn required to malntain the temperature trans- transducer NA5-27414, the reforming of copper 
ducers. Thw transducers are hermetically rings. Transducers that exhibit damage othar 
s¢aled and nu disassembly or assembly is pos- than listed must be returned ta Rocketdyne. 
sible. See figurc 26-1 for temperature trang~ 
ducer oxterior vlew. NOYE 
ee ea ‘rrangducers NA5-27414 that have 
26-4, Cloan igmperature transduccr electrical been refurbished and have had the 
gonnector wid extertor aurfuces as auttlined in cupper rings re-formed may eablbit 
R-3890-3, Volume &. minor fimperfections in the copper 

rings due ta re-swaging of the copper. 

26-6, INSPECTING AND REPAIRING. These minor tinperfections due te 


re-swaning ave considured acceplable, 


26-6, The lemperature transducer ta inspected 
visuilly, avdno special tools are required. Lispect 
transducers for damaged electrical connector, 
ecomiecior plag, and for nicks ov scratelion ta 


WAG+27414 


NAB2729) 
a Sr wn Sing 
| oA 
; SG SING s/n 
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Figure 26-1. ‘Temperature Tranaducers--Exterjor View 
Change No. 24 - 12 November 16'?t 25-1 


section XXVI 
Paragraph 26+ 


26-7, REFORMING COPPER RINGS. 
NOTE 


This procedure 1s applicahte to 
lomperature transducers NAS-27414 
that require refarnitng of the copper 
rings. 


CAUTION 


Only a minkinum amount of pregsiure 
must be applied to the copper rings 
if a micrometer i# used to take the 
following measurement, Copper 
rings are extremely aoft, and the 
adie can ba damaged if too much 
pressure fs applied. 


a. Moagure cdlameter of cach copper ring 
iat least 3 places. Copper rings with & mini- 
mum dinincier of 0.330 inch are wecentahle and 
do not require refarming, Coppes ringa that 
are not acceptahle must be reformed as outlined 
in steps b through a. 


b, install sweeping tual 10-€010480 on 
lransducor upper copper ring ( losest to flange) 
as fallows: (See figure 26-2.) 


(1) Place thrust bearing aid 2 racey on 
{lange side of upper ring. 


{2} Assumnble +39 and «6 atullonary cic 
Arouwid upper ring with 2 strewa; dien sll 
thrust bearing aud races over stationary dle, 


(3) Assemble -13 and -15 housloayp nround 
theust bearing, races, and stationary cdke with 
2 sorews. Apply a alight pressure ayfalnat 
houging to make gure thrust bearing and races 
do jiol slip off stationary die. 


(4) Assemble «17 and <L9 Lorraing die with 
4 sexews; then altsgh forming die to housing 
by hind until stationary die and forming die 
make contact with upper copper Mug. 


& Place liouging ina vise wlth jaws that are 
covered With « soft protective material. Secure 
houaing (lamly In vise on houslug flats; then 
torque forming cle to 16-20 tn-Ib. 


26-2 Change No. 21 - 12 November 1871 


R-3aoh-3 
Volume Ii 


d. Iemove housiag from vise; then place 
trangd.iver flange in vise and secure firmly 
on fiange flats. 


Pp. Retarm capper ring by turning forming 
die by hand 4 revolutions. 


f. Remove transducer flange from vise; then 
place housing tn vise and secure firmly on 
housing Haig, Loosen forminy dle; then remove 
housing from yviae. 


f. Remove swaging tool 99-8010480 from 
upper conper ring 39 follows. 


(1) ltemove forming die from hausing and 
remove 4 forming dle screws; then remove 
forming die. 


{2) Remove 2 housing acrews; then remove 
housing. Remove 2 slulionary dle screws; then 
remove stationary die. 


{9} Romove thrust beuring ind 2 races, 


he bistall awaging too) 99-9610490 on trans- 
ducer lover copper ring (closest to mipered lip) 
as followa: (See figure 26-2.) 


(1) Place thrust bearing and 2 races on 
flanye side of lower ring, 


(2) Assemble +7 and <9 stationary dle 
around tower ring with 2 ricrews! then ulide 
thrust bearing aul races over statlonery dic. 


(2) Asaomiste -13 and +16 houatng around 
thrugl bearing, races, and slationary die with 
2screws, Apply a slight pressure against 
housing, to make sure thrust bearlugs and races 
do not alip off stalicnury die. 


(4) Asucnibte «17 and -19 forming die with 
4 screws; then altach farming «lhe to housing by 
hand ontll statlonary die and forming dle mate 
contact with lewor copper ring. 


1, Phace housing in a viee with Jaws (hat are 
covered with a soft protective material. Secure 
housing firmly in vise on heusing Clate; then 
torque forming dle to 15-20 in-lb. 


J. Remove housing from viga; then place 
transducer flange in vise ond secure firmly on 
flange flats. 


R-3 4886-3 
Volume Il 


k. Reform copper ring by warning forming 
die by hand 4 reyolutions. 


1. Remove transducer flange from vise; then 
plare housing in vise and secures firmly on 
housing flats, J.ooser forming die; than remove 
housing from vige. 


m. Remove aswaging toot 19-9010480 fram 
lower copper ring as follows: 

(1) Remove forming die frum housing and 
remove 4 forming die screws; lien remove 
forming die. 

{2} Remove 2 housing screws; (hen remove 
housing. Remove 2 stalionary die serewa; then 
remove stallouary ce, 

(3) Kemove thrust beartag and 3 races. 


CAUTION 


Only a minimum anmunt of pressure 
must bG appllecl to the copper rings 

if a micrometer ia used to tke the 
fallowleg meusurement. Copper rings 
are extremely soft and the edge can 
be damiayer:l if lao much preasure ta 
applied. 
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Section XXYVI 
Paragraphs 28-8 to 26-9 


n. Measure new digmeter of wach copper ring 
in at leoust 3 places. Copper rings with a mini- 
mim diameter of @. 390 inch are acceptable. [f 
mininiam diameter is atill beluw 0.390 iach, 
repoar reforming operation by turning forming 
dig by hand at 2-revolution lutervals with 
metisurement after each 2 revolutions antl 
minimum dimension is obtained. 


a. Perforin a dye-penctrant inspection on 
copper ring-ta-transducer stom junctions as 
outlined in R-3898-3, Volume Lo An indleatlon 
of u crack at the upper ring junction closest ta 
the flauge ls acceptable. No cracks are per- 
mitted at the other copper ring-to-transducer 
Junctions. 


26-8. TESTING 


26-9, Thies teat procedure requires a Wheatstene 
bride that liraits current to Jess than 10 millt} 
amperes. See figure 26-1 for temperature 
transducer electrical schematic and paragrapha 
26-10 through 26-12 for teat procedures, 


THANIDUCEH 
NAG.T74)4 
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Figure 26-2. Reforming Temperature Transducer Coppor Rings 
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Section XXXVI R-3896-3 
Paragraphs 26-10 to 26-12 Volume Il 


24-10. INSULATION RESISTANCE TEST. 
CAUTION 


Connector mual be dry prior to per- 
forming resistance test since 
motature cowld cause the insulation 
to break down. 


Procedure Resull 


Apply 56 vde between Insulation realstance 
each pin and case in- between ping and case 
dividually and must exceed 100 
measure resistance. megohing. 


26-11. RESISTANCE TEST FOR ‘FRANS- 
DUCERS NA5-27215 AND NAS-27333. ‘With 

the transducer at a temperature of 75° 230° BP, 
use 4 Wheatstone bridge and measure regiatanec 
aa follows: 


a Belween pins A Resistance must be 
and Bontransducers 465 134 ohma. 
NA5-29399 and 
NA5~27215~TS6. 


b. Between ping A Resletance must be 
aud Boutransducers 1,370 4100 ohms. 
NAS-27218-13. 


ec, Between ping Resistance must be 
and <. leas than 6 ohma. 


20-12. RESISTANCH TEST FOR TRARSDUCH 
NAbD-27414. With tho transducer at a tempera- 
ture of 75" 240° £, use a Wheatslone bridge 

and mesure resistance as follows: 


a. Megsure and None. 
record element and 
load registance by= 
twoon ping A and B. 


h. Measure and None. 
recard lead resistanca 
between ping J? and C. 


c. Subtract resist- Elemuint resistance 
ance in step 6 from invyt be 54.644 ohms, 
reghatance oblained 
in step a to delermine 
element resistance, 


26-4 Change No, 21 ~ 12 November 1971 


R-3 806-3 Section XX VII 
Volume Ii Paragraphs 27-1 to 27-2 


SECTION XXVII 
FLIGHT [INSTRUMENTATION JUNCTION BOXES 


27-1, FLIGHT INSTRUMENTATION TUNC- dust cap part numbers, The junction boxes ore 
TION BOXES 702610, 7G8810-11, 702910-21, seated aud pressurized units and no disassembly 
VORGL0, TOERBO-21, and T02820-5 ii. ° or assembly is requirad. 

27-2. The following provedures contain the WARNING 

cleaning, inspecting and repairing, and testing 

information required to maintain the {Ignt Junetion box must not be opened 
instrumestation junction boxes (figuras 27-1 while pressurized, since escaping 

and 27-2). See figure 27-3 far tarque require- fag or rupture of the box can resull 

ments for electrical connector dust caps and in injury to personnel. 


figure 27-4 for mitexials and special tools, 
Refer to R-3886-4 for electrical econeelor 


FRESSURIZING 
TUBE 


meme PILE SSIMLAL NC 
TUBE 


TOM20-F- 1B 


TO2610-0- LA 


Figure 27-1. Flight Instrumentation Flgure 27-2, blight Instrumentation 
Primary Junction Box Auxillary Junction Box 


Change No. § - 31 May 1967 27-1 
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Section XXVI R-3896-3 
Paragraphs 27-3 to 27-4 Volume 
Connerlor Torque HTV-615A SHkcone With RTV-6158 
RDI No. (ineh-Pounds) Description (General Resin makes potting 
eee Electri¢ Co) compound. 
J1u8 80-100 Primary Ingtrumen-  =-_RTY-G15B Curlng With RTV-G154 
tation Junetlon Box (Coneral Agent makes putllag 
J108 130-165 Prirnary Instrumen- Electrie Co} compound. 
tation Juuction Box ; 
3110 100-125 = Primary Instrumen- - RT'V-108 Adhesive Repairs 
dation Junction Bux (General Sealant potting 
Jult 190-165 Primary Instrumen-  Plecteic Co} compound, 
tation Junction Box 58-4120 Silicone Primes 
J112 115-145 Primacy Ingtvumen- (General Primor potting area. 
tation Junction Box Electric Cu) 
J113 100-125 Primary lnstewmesg- S 
bat ina Taactica tine Figure 27-4. Matertals and Speclal 
3114 90-115 Primary Instrumen- Tools for Junction Boxes 
bis secine tation Junction Box 27-3, CLEANING. 
a =~ 7 H ft 3 J = 
: beg bora 27-4, The flight instrpmentation junction boxes 
3344 100-195 Awuliary ingtrumen- must be [ree of dirt, grease, moisture, and 
tation Junction Box forelyn particles ptiur to lispecting, repairing, 
1147 80-100 Auxiliary Instrumen- OF testing, 
tation Junetion Box WARNING 
J148 155-185 Auxliiary Instrumen~ ; . 
tation Junction Box The doliowinag procedure sen pressur- 
Js 158-185 Auxijiary Lnstrumen- Ined easecous nilrogen or air, which 
tution Junctlon Bux must nol he allawed to impiage on the 
J152 101-125 Auxillary Instcumun- pody since Jt may result in skin infha- 


tatlon Junction Bux 


Figure 27-3. Torque Requivementa for 
Electrical Connector Dust Caps 


Spociftcatlon or 


Part Number Namen lateve Use 

AN/PSM-6 Multimeter Cauntinulty= 
loate 

Madet 2820 Megolunmeter — Insulation- 

{Freod Trans- registance- 

former Co}, fusts. 

ar equivalent, 

Fedoral Speei- 9 Caopropyl Cleans exte- 

fication T'T-I- Aleaohel ror of con- 

745 nectorgs and 
potted ond 
of Junetion 
ox, 

MI L-1'-27602 Trichoro- Cleuns exte- 

ethylene rtor of 

juncllon box, 

MIL-P-27401 Gaseous Cleans 

Nitragon and dries 

connectors, 

27-2 Change No, 20 - 19 May 1971 


thon, Inflation of the skin can cause 
serious lnjury to human ilssucg, 


@ tye protection must he worn ta prevent 
foreign mattes fren injuring eyes, 


# Prossurtzed pases can hust objects 
with sufficient furee to cause Injury 
to personne), 


a. Remove dust. moisture, and forelgn 
partieles from junedivn box and connectors 
usd low-predsurce (50-100 psig) gageous nitro- 
gen (MIL-P-27401) or clean, dry alr conformlag 
to clouniess and bunldily requirements of 
MIL-P-27401. 
WARNING 


The following procedure uses (ri- 
¢hlorocthylane which is 2 toxic solvent, 
Inlidlatian of ite vapors or prolongad 
contact with the liquid can cause 
serlous injury er death, 


b, Remove dirt, crease, ete from exterior 
surfaces of jimetion box, except pottad end, by 
brushing or wiping with a natural-bristle brugh 
or clean, lint-free cloth dampened (nut saturated) 
with trichloroethyiene (MUL-T- 27602), linme- 
diately remove any cleaning solvent that contacts 
potting compound on end of junction boxes. 


R-3896-3 section XXVII 
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c. Remove carbon from exterior surfaces of dipped in isopropyl alevhol (Pederal Spectfiea- 
junction box Sy wiplig with a clean, lint-freecloth tien TT-I-735). 


danipened with a mild soap and waler solution, 


WARNING 


The following procedure uses 
isopropy! alcohol, which is flam- 
mable and must not be used near 
heat, Bpurks, or open flame, 
Inhalation of the vapors or pro~ 
longed eontaet with the Hqutd ean 
CRUSH SOVYLOUS Injury, 


c. Immeutately dry connector with low- 
prossure gaseous nitrogen (MIL-P-27401) or 
clean, dry alr conforming to cleanucss and 
humidity requirements of MIL-P-27401,. 


27-h. INSPECTING AND REPAIRING, 


27-6, Inspecting the junction hoxes determines 
if the parts have bean damaged hy mishandiing 
or Wear. See figures 27-5 anc 27-6 and inspect 
the past for the condition to be 6ought and the 


d, Clean exposed surfaces of connectors by disposition of the part, 
brushing Hglitly with a natwral-brigile brush 
Nomenclature Inspecting Repairing 
Counector Pin contacts with oue bend but not bent Straighten by using a nating 
more than 20 degrees fram connector sucket contact er equiv~ 
axis. alent. See figure 2796, 
Heplace Junetlon box if out 
uf tolerance. 
Pin contacts wlth more than one bend, See figure 27-8. Replace 
regardlusa of angularity, junction box. 
Pin contaets with one bend greator thun Acceptability and repair 


20 degrees. 


requirements ti he speci~ 
fled by manufacturer's 


represagntative, 
Beat or misailned socket contacta. Raplace Junction box. 
Length of pin or sockel vontacts. See figure 27-8. Replace 


junetion box if out of toler- 
anco. 


Corroded pin ot sceket conticts (dater- Raplace junction hex. 
mined by analysis of substance). 


Damaged threads. Refer to R-3866-3, Yolumei, 


for thrend repair, 


Damaged sealiny surface, Hund-pullgh to remove nicks 


la A RL A 


Figure 27-5, Inspecting and Repatring Junction Boxes (Sheet 1 of 2} 


and scratches, Flatness of 
sealing surface must Le 
whthin 0, 004-inch total of 
stiplliD, and ‘or main- 
talng¢d to an or \ 
finish. Huight of fh 
ing surface (measured from 
tup of key) must be &. il 
(nek minhiwam, 


CAUTION 


Care niust be used 
when hand-polishlng, 
to prevent danage 
to Inverts. 
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Paragraphs 27-7 Yolume II 
Nomenclature Inspectiog Repairing 


Cracked, chigped, ur splilglass inserts, Replace junction box. 


Cracked, bent, or broken shells. Replace junction box. 

Contamination. Clean as outlined in para- 
graph 27-4. 

Box DBiistevs, hales, scratches, or gouges Repalr as outlined in para- 
; larger than 1/8 inch (In dlameter in graph 27-7. 

potting. 

Deteriorated potting. Replace az outlined im 
paragraph 27-7. 

Cracked welds or cracked mounting Roplace junction box, 

brackets. 


~ 


Flgure 27-5. Inspocting and Repalring Junctlon Boxes (Sheet 2 of “ 


2i-T, REPAIRING POTTING COMPOUND, o. Thorougily clean repalr area by wiping 
with a clean, lint-free cloth dampened with 
NOTE tyopropy! alcohol (Federal Specification TT-i- 


796). Allow solvent to dry completely. 
Steps a through ¢ auiline repairing 
potting and steps d Uirough 1 out- WARNING 
line replacing potting. 
Isepropy} aleohol is flammable and 


a. Clovn damaged area by wiplig with a niugt nol be used near heat sparks, 
elean, lint-free cloth dampened with isopropyl or open flame. Inhalation of the 
alcohn] (Federal Specification TT-1-738). vapors or prolonged contact with 
Allow solvent to dry completely. the Hquid can cause serious Injury, 
WARNING f, Apply a thin, even coat of silicone primer 
§8-4120 (General Blectric Co), to surface of 
faopropyl aleohal iy flammable and repair area, Allow primer to dry for a nin- 
must Not be used near heat, sparks, imum of 30 minutes, 
o open flame, Inhalatlon of the 
vapors of prolonged contact wilh &. Thoroughly mlx 100 parts of silicone 
the liquid can cauae serious injury. ragin RTV-615A to 10 +0. parts of curing 
agent RTV-615B (Genoral Electric Ca) by 
b. Apply adhesive sealant RTV-108 (Gon- weight, for a ininimum of 3 nuinutes. Potting 
eval Floctric Co) to damaged area and, using life is approximately 8 hours. Use only clean- 
a spaluba, ameoth out sealant and rumovu metal or ron-waxed containers with a capacity 
ux se anilertal. 8 tlines as lurge as potting mix. 
¢. Allow seatant to cure at room temper- bh. Place potting mixina vacuum chamber and 
alure for approximatnly 18 hours, pull a minimun vacuum of 27 inchas of mercury 


for approximately 10 minutes to remove itr. 

d. Remove oll potting compound from end 

of junction hox. Take care to avold removal 
of markings on junction box. 


1, Place a nylon cast on aach Jockwlre hole 
of connectars to form 0 groove 0.12 inch decp 
from lockwire flange, 0.12 inch wilde, and 
0.25 inch long alter potting {6 cured. 


27-4 Change Na. &- 31 May 1987 


R-3896-3 
Volume II 
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Pfh CONTACTS 
FE J ootensonAL tants POR 18-CAGR PING Di BARLL MHE3 13, 14, (4, AND (8 THROUGH 38, 


144, ANTI 169, 


Figure 27-6, 


je Fitl recess in ent of junetion box (pri- 
mary box ends J108, J109, J110, ancl JL15; 
dauxillary box ends J146, J147, and J 148) levol 
with potting mlx. 


k. Allow potllng mix to cure al room temper 


ature for a minimum of 24 hours. Do not cure 
(han area where unreacted amines er other 
curing vgents are present. Avald touching 
surface antil fully cured, sinee imprints on 
surface hinder lransparency. 


SOCKRT CONTACTS 


DIME NHIONAL LIMITS YOR 12-GAGF AND 16-GAGE PL8 TX BHELL SIZES 6S, 106, 105L, 128, 


Section ¥X¥V11 
Paragraphs 27-9 to 27-9 


40.959 
o.0n4 fo" ayy INCH 
“MORE THAN 
ONE BEND 
ONE BEND 
PLUG 
a 
my — 
$02001-E-5 


Iimensionsl Limits far Electrival Connectors 


lL. Cavelully reamove casts installed in stup | 
and vomove any excess potting compound. 


27-8. TESTING. 


27-9. The fullowing test procedure outlines 
raquirenients for tesling the junction boxes, 
Any duvlations, (nelading the use of other toot 
equipment, aust be equivalent to the test re- 
quirements, safely standards, wid equipment 
epeelfied in thig preuedure, Refer to para« 
vaptis 27-10 and 27-1) for junetion box test 
procedures, See figures 27-7 and 27-4 for 
Junetion box cantact connectlons. 


Fram To/From Ta Fram Vo/From To 

J1O8-A anil) 3109-4 | TBS Ui1d-K 
TEL SAU-A THI J112-N 
TB Jii1-G TES ULD26 
TBI J111-8 J108-C Tada J100-C 
TBI J111-U TB4 T1i3-K 
TBL J111-X 74 J113-N 
TBI f1li-g TB4 114-8 
TBI J112-£ 7B4 Jti4-K 
TBS 1112-M TBA Ji14-P 
TB, TLi2-K 3408-D Bo. d100-D 

108-15 TB 3100-8 TES Jiit-F 
TB3 WALL-E TBS J1l-P 
TBS Jhit-N TBS 11-7 
THI J1LL-Z TBS Ji1i-¢ 
TB Jill-a PRS JE-£ 
TBI J1li-b TSS Illy 
TH Jlli-n TBS JL1-L 


fay internal bus £102 
Internal bus E104N 
A bly bus £103 
} Internal hus E106N 


nr es 


Figure 27-7. Primary Junctlon Box Contact Connections (Sheet 1 of 2) 
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From To/From To To/From To 
JJ08-D {cont} TBA J112-U J109-p Ji l-e 

THS J112-X J109-r J113-H 
£10R-J Jill-s J1d9-5 J112-2 
J109-K J112-¥ J110-8A 3113-5 
Ji09-L J111-H J110-¢C J113-H 
J109-M J11L1-J J110-D J114-R 
J109-N J111-R J110-E d113-P 
J109-P J111-B J110-F #113-B 
J100-R J143-C #110-G Jt13-¢ 
J109-5 TL12-@ J110-E J114-D 
J109-T 3112-8 J110-3 J114-F 
J109-0 J112-T 3110-f J113-G 
J109-V J142-Y J110-F 2114-1 
J109-W JIli-M 3110-3 FL14-G 
FiIV9-X JUI-L J110-T JL14- 
J109-2 JiLi-D J110-¥ J113-¥ 
JIGG~x J112-P J135-C J113-T 
J109-b J1IL1-¥ 115-1 J11a-J 
J109-¢ JAULi-W J115-6 Jti3-£ 
J109«d Jbli-d JL15-F Jilgs-F 
J109-# diteh J115-G J114-) 
J108-i Jili-K J115-H 7144-5 
1j09-—% Jlli-k J115-J {e) 2114-N 
J109-h J112-F 3116-2 i1-B2-83'° J1l4-L 
SLU0=4 TLL26G J115-R 1114-8 
TiL9D-kc J111-j JAIG-8 d113-A 
J109-m Jii1-0 J115-T JLt4-«C 
J100-n Jldi-m J115-¥ J114-T 


Ce) fiternal terminals and diodes 


a 


Figure 27-7. Primary Junctton Box Contact Connectiona [Sheel 2 of 2) 


From To/From Te From To/ Fron Ta 

J14T-A ph) 3146-4 J147~A (cont) TBl JL51-W 
TBI J145-F TR1 J152-4 
TB1l J146-J TB 3162-8 
Trl J147-C TDity J152-1 
VBL J148-A 147-5 TRA 7146-8 
TBI J151-'T TB4 J?46-F 
TB1 Jl6l+a TRA J146-K 
TBI ML] TB4 J148-B 
TSL Ji5t-in TB4 F14G-C 
Tue Jhod-¢ TBA 3151-U 


(a) Internal bus E202 
(b) Internal bus E1046 


re ee re rE 


Figure 27-8. Auxillary Junction Box Contact Connectlons (Sheat 4 of 2) 


A hab er oe i SA 
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From To/Fram To ‘fu/From To 
Ji47-B (cont) TR4 J15z% b J148-M J162-S5 
TBS Ji5i-e 7148-N J152-0 
TR4 3151-0 3148-6 Jlfl-b 
Te4 JI5i-u d148-P J (51-M 
TR4 J154-X 1148-R 3152-8 
TR4 J152-B J148-S J152-P 
TB4 J152-F J148-T 1146-¢ 
TBae) J{52-K J148-U JL51-¥ 
7147-D TBS J144-D J448-V Ji51-N 
TRS J446-E1 J148-W J152-N 
TBS J146-M J148-X Ji48-b 
TBS J148-0 3148-7 J15t-¢g 
TBS 3151-R 1145-7 JI51-O 
TBS J151-¥ J148-a J151-Z 
TH J163-Q di4fl-b J146-N 
TBS J151-f Jiddec: J146-L 
TBS J15t-p J48-« J15t-h 
TBS J1St-y J{4A-o I15i-c 
TBS J142-D Jt4a-f J16i-k 
TBS J152-H J149-¢ J146-U 
TBS J1520M J148-h J1b tay 
314T-J J152¥ J146V J148-j f101~j 
J1i48-E T152-f, J148-k 3146-T 
T148-F 3148-G J148-m J15i-¢ 
J148-G J£52-U 3148-n JSiSL-w 
J148-H 7146-8 J148-p Ji$l-r 
J148-I J152-T Ji4f-r 315)-x 
3148-J ‘ 3162-G 3148-8 J151-3 
J14H-K J161+8 JidB-z Jth loz 
3148-L J146-R 


{c) Internal bus T106N 


Figure 27-9. Auxiliary Janctlon Box Contact Connections (Shenrt 2 of 2} 


47-10. CONTINUITY-TEHST, b Reverso chmmeter leada of xtap A, 
Realstance must ve a minimuns of 20K ohima. 
a, Using a multimotor, continuity-test 


between connectors Ji14, cantact L (+), and ce. Continulty-tast remalning connector con- 
comcector Jl15, contact P(-). See figure 27-7.) tacts, (Seo fhirucen 27-7 and 27-8.) iteglstance 
Realstance must le a minf{mum of 200 chmas, must not exceet. ona ohm, 


Change No, 20 - £9 May 1971 27-7 


Seetion XXVIE R-2896-3 
Paragraph 27-11 Volume IT 


27-it. INSULATION- RESISTANCE-TEST, 
WARNING 


TH@h-vollage lésls ars dangerous, 
therefove, tn addition to local and 
standare sifety requirements, the 
(eat equipnmicnt must be grounded, 
connectors must he dry, and 
personnel must be kept to a mini- 
mun in the test urea, 


e The following proeecdure uses 
pressurized gaseous altrogen or 
air, which must nol he allowed to 
impinge on the body since il nay 
result in skin tnflatlon, Inflation 
nf the akin cun canse Serious injury 
(o human tinsues, 


e Eye prolactlon must be worn to 
prevont foreign matter irony thjuring 
“yes. 


@ Pressurized pauses can hurl objects 
with sufficlent foree to cause Injurs 
ta porsonuel, 


a. Uning low-pressure (50-100 pst) paseoug 
nitrogen (MIL- 227403} or clean, dry air con- 
forning to cloanness and humidity reqalrements 
of MIL-P-27401, thoranghly dry al! connectors 
containing ceramic inserts, 


CAUTION 


Tho elrrwl bolween contae! Le of 
eonnector J114 und contact P of 
eonneclar JLIb eanlains blocilng 
diodes, Application of high voltage 
can damage the diodes. 


», Using a mepohmmeter, apply 500 vde for 
5-40 seconds between cach contect and case, 
and hetween cach contaet and evory other contact 
of each connector in fine 27-7, except contact 
L of conneetoy J114 and contact. FP of connector 
175. Resistance of cach applleatlon niust 
exceen 200 inevohms, 


27-8 Change No. 20 - 19 May 197] 


c. Repeat step b for connectors in figure 
27-8, except contacts A and C of connector 
3147, The samo results as step b must be 
obtained, 


d. Remave lest equipment and iestall and 
torque dust caps on connectors, See figure 
27~3 for torque requirements, 
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SECTION XXYVUI 


RIGID DUCTS AND LINES, FLEXIBLE LINES, AND BRAIDED FL@X HOSES 


LINES, AND BRAIDED FLEX HOSFS. 


28-2. The following procedures contain cleaning, 
ineyevting and repairing, and dimengtonal Ilmlts 
for rigid ducts and nes, flexible lines (gimbal- 
jointed lines), and braided flex hoses. Repair 
of damaged areas not covered tn tics section 
must be referred to the nianufacturer' 8 repre- 
sentative for acveplability and vepair disposition, 
28-3, CLRANING, 
28-4. The rigid ducts and Ines, flexible lines, 
and braided flex hoses must ba cleaned according 
to tha cleaning instructions In R-s896-3, 
Volume [ and recleaned after repair, Protective 
f covers and closures listed In R-3896-4 aust be 
used to prateet the bardware fran. contaminatlon, 


A Figure 28-1] deleted, 


—e 


Part Name 


Rigid Ducts: 


Inapecting 


ee rite mea 


28-5. INSPECTING AND REPAIRING. 

28-6. inspecling the rigid ducts, lines, and 
hoses determines If tue parts have been dam- 
ajred by mishandling. Refer Lo figure 28-2 and 
inspect the rigid ducts, lines, and hoses fur 
ganeral condition and damage which inay require 
repair or replacement, Dimensional Hniits are 
listed in figures 28-4, 26-34, and 28-4, 


Repatring 


ea idetaenamanl 


External nicks and seralches on the propellant feed ducta may be reworked withoul alfeeting the 
structural integrity of the duets if the mintmuui wall and flanye thickness requirements of figures 


28-3 and 28-4 are not less thon specified altar rework ig donc, 


Wall thicknesses Wilt be measured 


when a marginal condition exigls and when specified by focketdyno Fioleé Enyineertag. An ultra- 
some VIDI Gage (yortable) Model 12B (Brangon Instruments Inc), Sonoray Digilal Calper Model 19] 
(rangon Instruments Inc), or equivalent, may be used for measuring. 


Oxldizer and Fuol High-Pressure 
Duets 


A A ri i lc 


Damape to extetlor walls, 


Provide Rocketdyne Field 
Engineering wlth duct doserlp- 
tien; serial number; and iype, 
losation, and dimensians of 
damage for deterntination of 
yomatning wall thickness. 
Rework repalrable damage 
using applicable method out- 
lined {n paragraph 20-7. 


— 


Figure 26-2, inspecting and Repairing Ducts, Lines, Tubes, and Hoges (Sheet of 5) 


Pages 26-3 and 28-4 deleted, 1 
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Part Name inspecting Repatring 
Rigid Ducts: (continued) 
Vamage to flange sealing Hlund-polish ta remove scratches, 
surlaces, Reworked surface must he 24, 


finish or better. Measure flinge 
thickness fer verlif{cation of minimum 
remaining material (figure 28-3). 


Flexible Linea (Gimbal-Jointed Lines): 


Inspection and repaly of ihe flexthlée lines ls essentiuly the name for all llnes. Soe figure 2B-3 
for dimensional Hmits of apectfic lines. Inspect and rework lines as follows. 


NOTE 


Polish ali reworked sealing surface avers toa ‘alvin 9c 
finish or better. 


Flanges Daminge tu flange seallny Hanid-pullyh to remove scratches. 
gurface, Measure depth of flange seallng 
groove or Flange thickness for verl- 
Heation of infelmum remiutining 
muterial (Ilgure 28-3), 


Cracks Jn flings. Bro-penetrant inspect welds as 
outlined In R-J896-3, Vohine Lif 
apncks are suspected, Iteplace Mie 
If cracks ure found In welds. 


Glnnbal Jolnt Leakage tn nallows. Replace line. 
Dentg or deep nicks In Replace line. 
bellows. 
Broken lockwird on gim-~ Replave lockwlre, Make sure 
bal ping. torque of pin-retaining screws is 
9-12 tuch.ounces priax to installing 
lockwlre. 


NOTE 
Vorque for screw in gus gonera~ 


ior flexible lines is 14-56 
inch-gunces, 


a 


Figure 24-2, Inspecting and kepairing Ducis, Jines, Tubes, and Hoses (Shoct 2 of 5) 
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Part Name Thspec thay 


re rN en ee RE 


raided Flex Hoses: 


Pepairing 


Inspection and repair of the bratded flex hoses is essentially Uhe saine for al) flex hoses. See figure 


28.3 fur dimensional fimits of specific hoses. Inspect and rework 
NOTE 


heses ag follows: 


32 fe 


Polish ai] reworked seaing surface areas tou minimum x 


fintsh ov ketter. 


Flanges Daniage to flange sealing surface. 


Cracks in ange, 


Braid One or more broken for chafed) braid wires within 
one'inch of braid retaining collar. 
Mocs than one broken (or chafed} orald wire per 
Carrler. 
One or more broken (or chafed) braid wires in 
adjacent paralle! carriers. 
More than 8 broken (or chafed) braid wires ina 
flex section. 

NOTE 


Hand-polish to remove seraiches, 
Measure degti of diange sealing 
groove or flange thickness fur 
verification of minimum remaining 
material (figure 28-3). 


Dye-peuetrant inspect weids as out- 
lined tn R-3896-3, Volume I if 
cracks are suspected. Replace 
line if cracks are found ia welds. 


Roplace flex hose. 
Replace flex hese, 
Replace Flex hose. 


Replace flex hose. 


Broken wire is defined as a wire that is cilher completely severed 
or une thal is chafed or worn away more fhan 30 percent of the 


wire diumeter, 


e Abraid wire carrler consists of a aumber uf parallel wires grouped 
together, and is woven in and out af other carviers from one braid 


collar to the other. 
Any evidence of braid damage, apparently caused 
by impact, e.g. 
a. Severe kinking of a group of braid wires in 
same or other carrlers. 


b. Dents in braid wire as evidenced by 
aknormal depressions. 


A buige that extends beyond the outside dlanveter 
or tne hex fial dimension of braid retainlag collar. 


he 


a 2 


Coordinate with Rucketdyne 
representative fur disposition. 


Replace flex hase, 


er ee 9 A I oT 


Figure 28-2. Inspecting and Repairing Ducts, jines. Tubes, and Hoses (Spect 3 of 5) 
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Par! Name {Inspecting 


Drain Lines: 


Inspection and repair of rigid-tubiug drain lines that bave u working pressure of leas than 100 psi, 
is essentiaity the same for all drain lines. See figure 28-3A for dimensional limits of specific Unc 
sizes. Inspect and rework Hnes as follows: 


NOTE 


Polish ull reworked sealing surface sreas io a rainimum Be u 
finish or better, 


@ Drain iines that are not repairable must be replaced, Refer to 
paragraph 28-% for drain line fabrication. 


Tubing Surface scratches or defects. Replace line if da.aage exceeds a 
depth of 10 percent of the nominal 
wall thickness in utraight unformed 
areas and compression areas {in- 
side bends}; algo, replace line if 
damage exceeds a depth of 5 per- 
cent of the nominal wall thickness 
in tension areas (outside bende). 
Far lines that are accoptable hand- 
blend damaged area smoath with 
adjacent parent material, Dye- 
penetrant-inspect reworked area 
as outlined in R-3896-3, Volume I. 
Measure wall thickness at re- 
worked area for verlfication of 
minimum remaining material 


thickness. 
B-nut, Damaged threads, sleeve, or scratches in Replace line, or repair if there 
sleeve, flare. ls sulficient length to permit 
or flare maxing a new flare ln order to 


replace B-nuit, sleeve, or flare. 
All tuhe ends must be single 
flared in accordance with MS233584. 


Vianges Minor damage to flange sealing aurlace. Rand-polish to remove scratches 
or sutface defects, 


Cracks in flange, Dye-péenetrant-inspect welds as 
outlined in R-3896-3, Volume fl, 
if cracks are suspected. Replace 
Hne H ecraeks are fouid in welds, 


a NR A SL BR A 


Figure 28-3. Insnecting and Repatring Ducts, Lines, Tubes, and Hoses (Sheat 4 of 5) i 
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Hydraulic and 1 urge Rigid Tubes and Lincs: 


sm Ld ar ot 


All hydraulic and purge rfpld tubes and lines are Inspected and repaired essentially the samc, Sec 
fluure 28-3 for dimensional Jimils for specific tubes and lines. (nspect and repair tubes and lines 
as follows; 


Tubing Surface scratches ev defects. Replace line if damage execceds a depth 
of 10 perxeent of ihe mauinal wall thick- 
ness in straight uutormed areas and 
compression areas (inside bends): 
also, replace line if damage oxeecds 
a depth of 5 percent af the nominal 
wall thickness tn tension areas 
{outside bends). 


Flanges Minor damages ta flange Haud-poligh to remove surface defects. 
sealing surface. Surlace finish must be Y2-¢ or better. 
Cracks in Yane, Dye-peneteaat inspect welds as oul- 


lined in 7-3096-3, Volume { if cracks 
are suspected. Replace line tf cracks 
are found in welds, 


Jneerts Looge or damaged. Replace inserts as outlined in 

R- 3096-3, Volume Ll, 
Threaded Damaged threads, Repaly threads aug outlined in 
poris R- 3896-3, Voluine 1. 


ee a A, rrr 
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Figure 28-2. Inspecting and Repairing Ducts, Lines, Tubes, and Hoses (Sheet 4 of 4) 
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Part Name Dimension Mintimum Parl Narae Dimensinn Minimum 

Hipid Ducts: Flexible Duets (Ginbal- Jointed): 
Oxidizer High- Wall thiekness 0,340 Gas Generator Depth of Flange 
Pressure Ducts (steaight and tranai- Oxidizer Buect sealing grooves. 

tian sections}. (Valve end) {0. 150 maximum) 

Flange thickness, 1,690 Gag Generator Depth of Mange 

Oxidiver Duct sealing grooves, 

Fuel High- Wall thickness 0, 240 (Duct end) (0,150 inaximum) 
Pressure Ducts = (atraight and transi- i 

tion sectlons). Cas Genernior Flange thickness, 0, 640 


Fusl Duct 
Flange thickness, 1,890 


ey a Rat 2 I I ar ne a a a <r 1 eee © cnet 


Figure 26-3, Dimensfonl Limits for Ducts, Lines, Tubes, and Hoses (Sheat { of 4} 


28-8 Chango No. 20 ~ 19 May 1971 


Part Name 


4h rd 


GOX Wrap- 
around Duct 


Hydraulic 
Supply Wrap- 
around Duct 


Hydraulic 
Return Wrap- 
around Duct 


Helium 
Supply Wrap- 
around Duct 


Helium 
Return Wrap- 
argo Duct 


Heat Exchanger 
End Helium 
Supply Duct 


Heat Exchanger 
End Helium 
Return Duct 


Heat Exchanger 
End GO# 
Return Duct 


Dimension 


Flange thickness. 
Flange thickness 
(iniet). 


Flange thickness 
{outlet}. 


Fiange thickness 
(inlet). 


Flange thickness 
{outlet}, 


Flange thickness. 
Flange thickness, 


Flange thickness 
(inlet), 


Flange thickness 
(outlet). 


Flange thickuass 
{inlet}. 


Flange thickness 
{outlet}. 


Flange thickness 
(inlet). 


Flange thickness 
{matlet). 


Ce eee Sh 


HeHum 
Bypass Hose 


Depth of sealing 


groove (inlet flange}. 


Flange thickness 
{inlet}. 


Tlange thickness 
(outlet). 


A 


Figure 28-3, Dimensional Limitg for Ducts, Lines, Tuber, and Hosts (Sheet 2 of 4) 


Minimum 


ne ee a Se 


R- 3896-3 
Volume DU 


0.240 


0. 240 


0.490 


, 240 


0. 690 


0, 240 


4, 240 


0.340 


0. 374 


0. 350 


0.319 


6,470 


0. 624 


a. 250 


0. 465 


0, 259 


Part Name 
Oxidizer 
Bypass Hose 


Ovxidizer 
Supnly Hase 


Hypergeol 
Manifold 
Outlet Hose 


Turbine 
Bearing Lube 
Drain Hose 


Turbopwimp 
Fue) Bleed Hose 


Redundant 
Shutdown Vaive 
Override Hose 


Turbine Outlet 
Pressure Hose 


Cocoon Purge 
Wrap-around 
Hose 


Turbhopump 
Oxidlzer 
Intermediate 
Seal Purge 
Wrap-around 
Hose 


Oxidlzer Dome 
Purge Wrap- 
around Hose 


a 


Change Ne, 20 - 19 May 1971 


Soction XXVIII 


Dimension 


ere 


Depth of sealing 


#todve (Inlet Hange), 


Flange thickness 
{inlet). 


Flange thickness 
(outlet). 


Flange thickness 
(ovtiel), 


Flanges thickness 
(Inlet). 


Flange thickness 
{iniet). 


Flange thicknese 
(outlet), 


Flange thickness 
(fixed end). 


Flange thickness 
{swivel end). 


Flange thicknesa, 


Flunge thiekness. 


Flange thickness 
(fixed flange). 


Flange thiekness 
(swivel Dange). 


Flange thicknesa. 


Flange thickness. 


Flange thickness, 


ee ee 


Minimum 


a — 


0,150 


0,465 


6,302 


0.499 


0,365 


0.640 


0,240 


0,240 


0.090 


0.965 


0,240 


fh, 240 


0, 2¢0 


Q, 240 


ae oa oe 


28-8 


Section XKVIN 


Part Name 


Braided Flex Hoses (continued): 


Pre-fill Wrap- 
around Hose 


Engine Conteul 
¥alve Ground 
Hydraulic 
Supply Hose 


a a A ES a 


Minimum 


Dimension 


Flange thickness. 


Flange thickness. 


R-38968. 3 
Yohume IT 


0. 240 


G. 240 


Bydraulic and Purge Rigid Tubes and Lines: 


Engine Contre] 
Valve Supply 
Tube 


Propellani 
Valves Open 
Tube 


Propeltant 
Valves Close 
Tube 


No. 1 Oxidizer 
Dome Purge 
Tube 


No, 2 Gwidizer 
Dome Purga 
Line 


Turbopump 
Seal Purgo 
Line 


Flange thickness 
for swivel end 
connector (small 
end}. 


Flange thickness 
for fixed conneclor, 


Flange thickness 
for end connectors. 


Flange thickness 
for ond connectors. 


Flange thickness 
for swivel end 
cuanectora, 


Fiange thickness 
for flxed end 
fonnectos. 


Flange thickness 
ior swivel end 
connector. 


Flange thickness 
for Hxed end 
connector. 


Flange thickness 
for swivel end 
connector. 


Fiange thickness 
for fixed end 
eannector, 


6. 690 


6,490 


0. 240 


Q, 240 


0. 246 


u 365 


OG. 240 


9, 385 


0. 248 


0.385 


Part Name 


Oxidizer Seal 
Purge Tube, 
Pump Fired 


Oxitizer Purge 


| 
Gas Generalov 
| Flanged Tube 


System 
Return Line 


Actuator 
Return Tine 


Ignition 
Monitor Vatre 
Return Ling 


——. 


Oiniengion 


Flange thickness 
for swivel end 
connector. 


Fienge thickness 
fur fixed end 
connector. 


Flange thickness 
for svivel end 
connector, 


Thiekress for 
fixed Hange, 


Flange thickness 
for end conrectors, 


Flange thickness 
for small flange 
af manifold 
(measured at 
spotfacing). 


Flange thickness 
for flange xl cuxyved 
sectton of manifold 
(measured at 
spotfacing). 


Flange thickness 
for large Bange ot 
manifold (measured 
at spotfacing), 


Flange thickness 
for fixed flange 
(measured at 
spotlacing). 


Flange thickness 
fur fixed lange 
at mid-lube 
(measured at 
spotfacing). 


Flange thickness 
for end connectors, 


Minimum 


9.365 
0, 246 


0, 678 
0. 240 


0,470 


0,678 


0, 678 


0.370 


0.240 


ova tree a even 


Figure 26-3, Dimensional Limits for Ducts, Lines, Tubes and Hoses (Sheet 3 of 4) 


28-16 


Change No, 20 - 18 May 1971 


R-3896--3 Section XVIII 


Voluine 0 
Part Name Dimension Minimutn Parl Name Pimension Minimum 

Hydraulic and Purge Rigid Tubes and Lines No, 2 Fuel Ylange thickness 0,240 
{conttnued): Valve Open for end connectors, 

| Control ‘Tube 
Sequence Valyo Flange thiekness 9,240 | Flange thiclness 0.302 
to Sequence for ent connecters, | for dual port 
Valve Line | connector 

( (measured at 
Gas Generator Flange thicknoss 0. 240 spotfaclag). 
System Close for end coanectors, 
Tube 
Ignition Flange tlclness 0, 240 
Monitor Valve for swivel ead 
Sense Tuhe comiector, 

Thickness of 0.965 


ortficed ange. 


Figure 28-3, MGimensional Limlts for Ducts, Lines, Tubes, and Hoses (Sheet 4 of 4) 


i ee ie a re es 


Nominal Wali Anjmum Wall 
Tube OF; Thickness Thickness 
a ee a a Se 
1/4 fi, O28 0. 0252 
3/8 9,035 0.0315 
1/2 0. 042 0.0378 
0, 048 0.0441 
5,/8 0. 049 0.0441 
3/4 0.049 0.0441 
1 . 9. 065 0.0585 


a ee te rn 


Figure 28-8A. Dimenstonat Limits for Drain Lines 


Change No. 40 - 19 May 1971 28-11 


Suetion AKVLU 
Paragraphs 26-7 to 28-8 


28-7, REWORKING RIGID PROPELLANT 
HIGH-PRESSURE DUCTS, 


28-8, The fellowlog procedures must be used 
fo rework exterior wall surfaces of propellant 
high-pressure ducts that have incurred repair- 
able damage tn tho form of nicks and seraiches. 
Mintmun wall thicknesses are specified in 
figures 26-3 aml 28-4, 


NOTE 


Siep als performed when cepair- 
able damage does nut exceed 0.015 
inch in depth. Staps b trough f are 
performed when repairable damage 
exceeds 0,015 inch in depth, 


a. Anodiza dainaged area using chromic acid 
(Type 1) as divected in R-3896-3, Volume I. 


KOTE 


WALL TUICKNESS DIMENSIONS 
ARE IN INCHES. 


R- 9896-3 
Volume Li 


b,. Blend damaged area to match adjacent 
parent material, using a rint-grinder or by 
haid-blonding. Blending must remove a mint- 
mum of matertal and be sufficlant to remove 
cative discrepancy, 


ce, Blend area toa £,00-dneb-ninimum 
spherical radius, 


dl, Polish blended area to obtain a. smooth 
Surface. 


ea. DOye-penctrant-inspect reworked atea as 
outlined in R-3896-3, Yolume J, 


I, Anodize blended area using chresnie acid 
(Type I) as directed in R-3896-3, Volume I. 


a 


ae ee 


view A-A 
TRANSITION FUEL Tce 
tS° SECTION 
a 
i {2 PLATES) 0.240 


1p? ive} 


¥1-95-3-87 


Figure 28-4. Minimum Allowable Walk Thickness for Curved Sexynient of Rigicl Ducte 


28-12 


Change No. 20 - 19 May 1971 


Jt- 9896-3 
Volume if 


28-9, 


28-10. Drain tube assemblies Usted in figure 
28-5 may be fabricated at MAF frum CRES 321 
tubing (Type 1, MIL-J~-3808), B-nuts, and sleeves 
supplied by the Engine Contractor. These tube 
assembles are stiall-diameter tubes wlth 
Singie- flared ende and are used in low-pressure 
systems. Fabrication and acceptance of the 
completed iube assemblies must be in accord 
anee with the following vequirements: 


a. Tube fabrication must be performed hy 
qualified perguniel on qualified tube-bending 
equipment, 


b, Tube forming must be accompil shed 
ueing an identical part as a template. 


ce. Tuhe cnds muat be cul square to the 
centering within 1/2 degree and must be burred 
to remove all sharp edges, 


ad. Minor distortions of tube details as a 
result of normal fabrication processes, such 
as ovality, wrinkling, or superficial marring 
of surfaces, is permissible within the following 
lmitations: 


NOTE 


The fuilowlng references to tube di- 
rrensions represent nominal outside 
diameters and nominal wall thicknesses. 


{1} Tube ovality rust not exceed 10 por- 
cent, Ovatlity of tublag is defined by the folzow- 
ing formula; (Minimum and maxinium dimen- 
salons must be taken Iron actual measurements.) 


(max OD - nip GD) 
noininal OF x 100 


(2) Tube wrinkling must not cxcced a depth 
of 2 percent of the naminal tube OD, Wrinkle 
pilch,‘dapth ratic must be less than 10 to 1. 
This ratlo is defined ar the ratio betwean di- 
mensions B and A {see flgure 28-6). 6 (pitch) = 
dimension between the top of one crest to tie 
tap of an adjacent crest. A (depth} = dimension 
froin the top of 2 adjacent crests to the bottora 
ot the convolution, 


Ovality (percent) = 


(3) Scratches nr curface defects must net 
excecd 10 percent of the nominal tube wail 
thickness. 


FABRICATING DRAIN TUBK ASSEMBLIES, 


Seetlon X¥VU 
Paragraphs 269 to 28-10 


(4) Surface discontinuities may be removed 
from the tube details by acceptable fabrication 
practices provided snecifled surface conditions 
and wall thicknesses are retezined. 


e. All tube ends must be single-flared in 
accordance with Military Standard MS32584, 


i, A fabrivaled tube assembly must be in-~ 
spected and verified to be in accordanee with 
fabrication requirements of figure 28-5 before 
the tube assembly 1s cleaned, 


g The tuhe assembly must he cleaned as 
specified in R-3896-3, Volume, The com- 
pleted assembiy must not be acid-descaled or 
passivated, 


h. Inspecting and handling of the cleaned 
tube aesembly inust be aceonplished as specified 
in R-36949-3, Volume |. 


i. Identifying part numbers must be the 
same as those used on the template and applied 
an the tube assembly using the preferred 
electrochemical etch method, 


j. Identification tapes specified in figure 
28-5 mual be inetalled on the tube assenibly. 
(See figure 28-7 for typical tape instalation. > 


k. An acceptable fabricaled tube assembly 
nist be acceptance-ctched by authorized 
Quality Assurance personnel prior to installa- 
lion, 


Change No. 17 + 24 September 6b 23-13 


Section XXVIII 


Part 


304223 


B 308223 


308646 


308672 


I 308675 


408242 


408246 


A 408248 


408306 


408312 


408333 


Numhe 


oat es a 


t Nomenclature 


Sas generator 
fuel seal veut 
tube 


-11 


Gas generator 
hall valve 
actuator purge 
drain tube 


Gas penerator 
ball valve 
actuator fuel 
sea) vent tuhe 


Gas generator 
ball valve 
shait fuel 
seal vent tube 


ignition moni- 
tor valve vent 
drain tube 


No. 1 oxidizer 
valve actuator 
rod seal vent 
lube 


~11Ne. 2 oxidizer 
valve actuutor 
rod seRi vent 
tube 


Fuel overbnard 
drain tube 


Fuel overboard 
drain tube 


lyniter fuel 
valre vent 
overboard 
drain tube 


Size(a) 
(neh) 


eh 


3/6 OL x 9,035 
% 78.00 


3/8 OD x 6,035 
x 96.00 


1/4 0D x 0,028 
x. 80,00 


1/4 OD x 0.028 
* 10.00 


1/4 OD x 0.028 
x 20,00 


3/8 OD x 0.035 
x 10.00 


1/4 OD x 0.028 
x 61.00 


1/4 OD x 0.028 
x 60,00 


161 x 6.065 
x 18,900 


3/400 « 0.049 
x 21,00 


3/8 OD x 0.035 
x 12.00 


R-3826-3 


Volume II 
= Minimum 
Minhaum Menter- 
Sleeve Nut Wall line Bend 
MS20819 AN818 Thicknese Radlus Identification 


(2 reqd) (2 reqd) finch) (Inches) Tapes 


-6F -6 0,028 1,19 
-6J ~6J 0,026 1.19 
-4J “47 0.020 a,75 
~40 -a 0.020 0.75 
-4 “Ad 0.926 0.75 
a BJ -63 0,028 1,19 
<45 +41 0.020 0.73 
-4.] -43 0,020 9,75 
“16! -16J 0,028 1.5 

+12) ~12d G.028 1, 12 
“Ay -G) 9,028 1,19 


RE72-0002-O001 
RD1i72-0014-0033 
RD172-0024-9039 
ROD172-0014-9040 


RD172-0007-0001 
RD172-0014-6036 
RD172 -0014 -0029 
RD172-0014-0040 


RD1I72-0002-9001 
RD172-0034-0023 
RD172-0014-0039 
RD172-0014-0040 


RD172-9902-0602 
RD172-0014-0033 
RD17Z-0014¢-0029 
RD172-0014-0040 


RD172-0008-0001 
RD172-0014-0011 
RDIL72-0014-6040 


RD172-0001-0001 
RD172-0014-0027 


RD172-0001-0001 
RD172-0014-0027 


RBOL72-6002-0001 
RD172-0014- 0033 
RDit2-0014-0040 


ROLT2-0002--066 1 
RD172-0°314-0033 
RD172-0014-0640 


RDI72-0002-0001 
RD172-6014-0032 
RD172-0014-.0039 
RDL72-0014-0040 


fa) Approxtmate length in Inches; actual length to be determined using identical part 
for template, 


A ST SAA SRAM 
See 


Figure 28-6. Drain Tube Fabrication Requirements (Sheet 2 af 4) 


Change No. 20 


~ 19 May 1971 


Minimun 
Sleeve Nut Wall 
Pazt size) MS20819 AN818 ‘Thickness 
Number Nomenclature (inch} (2Qreqd) (%reqd} (neh) 
406235 Fuel overboard 1/2 OD x 0.042 -8J OJ 0.035 
drain tabe x 38,00 
(No. 1 side) 
408336 No. 1 oxidizer 1/4 OD x 0.028 -47 =4J 0.020 
yalve actualor x 18.00 
seal fue) drain 
tube 
408337 No, 1 oxidizer 1/40D x 0,028 4d -4J 0.026 
valve shaft x 14,06 
seal fue] drain 
tube 
498338 Fuel overboard 5/8 OD x 0.049 #105 -i0J 9.084 
grain tube x 31.60 
408332 uc) overboard 1/2 OF x 0.04¢ -8y -4) 0.035 
drain tube x 13.00 ‘ 
(No, 2 side) 
404340 No. 2oxnttizer 1/4 OD x 0.628 =45 =4J 0,920 
valve shaft x 13,90 
seal fuel 
train tube 
40834)-11 No. 2 oxidizer 1/4 OD x 0.628 -4) ~4J 0,020 
yalye achiator x 20.00 
fuel seal 
draln tube 
408946 No. joxidizer 3/8 OD x 0.035 +6 =G7 0.028 
yulve fuel x 12,00 
overboard 
drain ‘ube 
408348 Wo, 2 oxidizer 9/8 OD « 0.035 -65 -6d 0.028 
valve fuel x 14.00 
overboard 
drain iube 
408836 Checkout valve 3/8 OD x 0.025 “6S «6d 0.028 
actuator yent x 24,00 
overboard 
drain tube 


et 


R-3896-3 
VYoalumte II 


ore 


Minimum 


Center- 


line Bena 


Radius 


(inches) 


4.48 


0,75 


0,75 


E.75 


1.38 


0.75 


0.75 


1.18 


Section XXVIII 


Idoutifleation 
Tapes 


RD172-0002-9001 
FD172-0014-0033 
RD172-0014-0039 
RD172-0014-0040 


RD1 72-0002 -0001 
RD172-0014-0033 
RD172-0024-0040 


RD172-0002-0001 
RIN172-0014-0033 
RN172-0014-0039 
RID172-0014- 0040 


RD172-6002-9001 
RD172-0014-9034 
RD172-0014- 0039 
RD17T2-0014-0040 


RD172.-0002-0001 
RD174-0014-0039 


RD172- 0002-0001 
RD172-0014-0033 
RD172- 0014-0039 


RD172-0008-0001 
RD172-0014-0033 

172-0014-0030 
RD172-0014-9040 


RD172-0002-0001 
RD172-0014 -0033 
RD172-0014-0039 
RD172Z~-0914-0040 


AD172 -0002-N001 
RDJ72-0014-0033 
RD112-0014-0039 


RD172-0002-0001 
1tD172-0014-0033 
RD172-0C 34-0940 


(a) Approximate length in Inches; actual length tu be determined using identical part 


for template. 


oe 


—a 


Figure 28-5, Drain Tube Fabrication Requirements {Sheet 2 of 4) 


Change No, 20 - 19 May 1971 ah-16 


Section XXVIII R«3893~3 


Volume II 
haan i Minimum 
Minimum Conter- 
Sleeve Nut Wall line Bend 
Part Size‘? MS20819 ANS18 Thickness Redius 
Number Nomenciature finch} reqd) (2 reyd) (inch) (inches) 
408887 Fuelinlet sesl 1/23 0D 4 0.042 -80 -80 0,085 1,38 
drain tube x 47.00 
(No. 1 side) 
408688  Fuelinlet seal 1/20D x 0.042 =Bd -4d 0.035 1,28 
drain tube x 38.00 
(No, 2 side) 
408639 Nitrogen purge 1/2 0D x 0.042 -8d -80 0.085 1,38 
overboard drain x 36,00 
tube 
408840 Nitrogen purge 3/80D%0,035 -6) “83 0,028 1,19 
overboard deain x $0.60 
tube 
408841 Nitrogen 1/2 OD x 0,042 ~81 -BS 0.035 1,94 
overboard x 144.00 
drain tube 
408845 Primary fuel 1/2 OD x 6, 042 -BJ -8J 0.035 1.38 
seal drain x 50,50 
tube (No, 1 
side) 
408847 Gxidizer vent 1/40D * 0.026 -47 “AJ 0. 020 0.75 
overboard x 62.00 
drain lube 
408232 No, 1 fvel 1/4 OD x 0.0238 ~4] ~4J 0.920 0.45 
valve posliion x 27.00 
transducer 
vent drain 
lube 
4038215 No, 2 fuel 1/1 OD x 0,028 -4J -4J 0,020 0.78 
vaive position x 26.00 
transducers 
yent drain 
tuhe 
410080 §=«Oxidizer over- 1/2 0D x 0.048 ~BJ ~85 0.035 1,38 
board drain x 40.00 
tube 
410082 (xidlzer over- 1/20D% 9,048 =8d =8J 0,035 1,38 


beard drain 
tube 


x 16,00 


oe re 


(a) Approximate length in inches: actual tength to be determined using identical part 
far Lemplate, 


— 


Figure 28-5. Draln Tuke Fabrication Requirements (Sheet 3 of 4) 


28-16 Change No. 17 - 24 September 1989 


Identification 
Tapes 


RD172--0002-DdC1 
RD172- 0014-0033 
RD172-0014-0040 


RD172-0092-0001 
RDI72-0914-0033 
RD172-0014-0040 


RD172--0067-0001 
RD172-0014-0630 
RDi72-G014-9040 


RDi72-0007-0002 
RD172-0014-0030 
RD1T2-0014-u040 


RD172-0007-0001 
RD172-0014-0030 
RD112-0014-0040 


RD172-0002-0001 
RD172-0024-0093 
RD172-0014-0040 


RD172-0001-0001 
RD172-0014-002T 


RD172- 0002-0001 
RDi72-0014-0033 
KRD172-0014-0039 


RD17z2-0002-0001 
RD172-0014-6033 
RD172-0014-0039 
RID172-0014-0040 


ROL72-0001-0001 
#D172-0014-0027 


RD172-0001--G0D1 
RN172-0014-0027 


Se 


me a Rll A et er par 


Part Sizn(a) 
Number Nomenchuture (ineh) 
410uh6 = Primary fucl 1/2 ON x 0.042 
deal drain x 38.00 
tube (No. 2 
alde) 

410099 = Oxidizer vver- 1/2 0D x 0,049 


410638-11 Hngine contre} 


430644-11 Fuel overboard 


410807 


410819 


651295 


board drain x 36, 0} 


tube 


valve override x 18.00 


drain tube 


drain tube x 10,00 


Fuel inlet ser] 
draln tube 
(No, 1 side) 


x 48.00 


Gas generator 


fuel seal veitt x 20,00 
tube 

Nitrogen purge 4/2 OD x 0.042 
overboard x 115.00 
drain tube 


1/4 OD x 0,028 


1/2 OM x U.048 


3/8 OD x 0.085 


3/8 OD x 0.035 


R= 36n6+3 
VYohune If 


Sleeve Nut 


MS2¢819 AN818 
fa reqa) {2 req) 


-8I ~aJ 
-8J -8] 
“4d -Ad 
~8I -BI 
° 63 ~6.1 
-6) ~ OJ 
-it ~al 


Section XXYUI 


a 


Minimum 
Minimum  Center- 
Wall line Bend 
Thiekness Radius Identification 

(inch) linehes) Tapes 

0,035 1,38 RD172-0002-0001 
RD172-0014-0033 
RD1I72-0014-0040 

0,095 1,38 RD172-0001-6001 
RD172-0014-0039 
RD1L72-0044-0040 

0,020 0,75 RD172-0002-0001 § 
RDI72-0014-0033 
RD172-0014-0039 
RD172~2014-0040 

0.035 1.38 RD172-0002-0001 § 
RI 72-00 14-0033 
RD172-0014 -0040 

0.028 1,19 RD172-0009-0004 
RD172-0014-0033 
RD172-0014-0046 

0.028 1,19 RD172-0002-0001 
RD172-0014-0033 
RIDi72-8019-0939 
RD172-0014-0040 

0,035 1.38 RD172-0007-0001 


RD172-0614- 0030 
RD172-0014-0039 
RD172. 0014-0040 


fa) Approximate length in ineles; actua: length to be determined using idontical part 
for template. 


Figure 28-5, Drair Tube Fabrication Requirements (Sheet 4 of 4) 


Change No, 20 - 19 May 1971 


28-17 


Sectlon XXVIII Tt~ 3896-3 
Volume I 


oe RN NR NY IR 


alas TBE OF 


ni oe 


KE ge P 
INS aon 


. 
st eee BITCH 
ADEVIN—! | | 


PL-d 2.58 


ve Re ee eer 


Figure 28-8, Measuring Tube Wrinkle Depth 


Retirees: I — ee TL 


2,25 $00 
SMAXIMEM ai Po 


f “rust | 5 ; beat 


fas MAIN —sprciric & onan  f-riow 
FUNCTIGN = CONTENT «oN VENT «© SYMBOL, 
SY MMOL SYMRO]. = SYMBOL TAPE 
TAPE TAPE TAPE 
TURE 


TAY 


fo 0.28 DL 12S 1NCH 
Pitkss TAPE DOWN 
FIRMLY ALL AROUND 


TL DE ene ne 
ri-g-2.66 


ure aN re are 


Figura 28-7, identification Tape 
installation (Typical) 


29-18 Change No, 17 - 24 September 1969 


R-3896- 3 Section XXIX 
Volume If Paragreptis 29-1 ta 29-8 
SECTION X¥IX 


REDUNDANT SHUTDOWN VALVE 


WARNING 


COMPONENTS TEST CONSOLE GI14] AND COMPONENTS ADAPTER 
SET G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL, 


en or a er 


29-2. The foWowlng procedures contain the 
disassembilig, leaning, Inspecting and re- 
paring, assembling, and tnating information 
regu: red to maintain the redundant shutdown 
valve, See figure 28-1 for test equipment and 
special tacis, No covers or closures are pro- 
vided fav (his valve, Protect valve aa outlined 
in 380-3, Volume I, 


amen 


Part 
No. Nomonelature Use 


a 


T-5041521 Pressure Test 
Plate 


Pressure-tests 
redundant shut- 
down valve. 


914 Components Test Provides hy- 
Congale draulic fuel con- 
(ro) and electyi- 
cal contral for 
testing reclundant 
shutdown valve. 
63143 Components Provides hard- 
Adapter Set ware for re- 


tlundant shut- 
down valve test 
setups, 
Figure 29-1, Test Equipment and Spectal 
Tools for Fedundant Shutdown Yalva 


Figure 29-2 deleted. 


TRAINED IN THE USt OF TITE EQUIPMENT 


Re ne ee re ee 


20-3, IMSASSEMBLING, 


29-4. Dieissemble redundant shatduwn valya, 
as require’, to accomplish necessary repuirs 

and/or réjlacement. See figure 29-3 ior parts 
and index numbers. 


a. Remove belts (1) wuicl washers (2); then 
remove snleneld (3) and packing (4). 


b. Remove stop (5), armature (6), spring 
(7), and retainer (8) from sotenoid (3). 


c. Remove stem (@), saat (10), spacer (13), 
poppet (16), and packing (14); than remove pack- 
ing (12} and retainers (i 1} from seat (10). 


d. Remove seat (16), filter {18}, baffle (19), 
and O- ving (20); then remove filter (17), pack- 
ing (12), and retainers {11) from seat (18). 


29-5, CLEANING. 


29-6. Clean all parts of the redundant shutdown 
valve for fuel service, except solensid (3), which 
must be cleaned for electrical service. Refer 

to R-3896~3, Volume [, for cleaning procedures. 


29-7, INSPECTING AND REPAIRING. 


29-6. inspecting the redundant shutdown valye 
determines if the individual parts baye been 
damaged by mishandling ur wear. See figure 
29-4 and inapect individual paris for general 
condition, cleanness, damage of threads, cor- 
rosion, distottion, nicks, burs, and scratches. 
Dimensional limits listed in figure 20-5 form 
the gulde for serviceability of parts. Minimum 
and maximum values are given, beyond which 
repair or replacement of parta is required. 


Change Mo. 22 - 15 February 1972 29-1 


Sectian XXLX R-3898-3 
Yolume i] 


1 it 7 Spring 12) Packing 17 Filter 
2 Washer 8 Retainer 13° Spacer 18) Filter 
3 Soleued4 9 Stem 144 Packing 19 Lifflo 
4 Packing 10 Seat 16 Poppet 20 O-Ring 
5 Stop LL Retainer 16 Seat 21 Ingert 
G Arimature 22 ©Boddy 


Figure 29-3, Redundant Shutdowa Valye--Exploded View 


Vart Name aud 
lndex Number Ingpecting Repatr in; 
Solenoid (3) Damaged solenold or electrical Replace. 
connector. 
Stop (5} Danmtged ourfaces, Replace. 
Armature (8} Neterlorated ox damaged plating. Replace. 
Obstruction in holes. Remove obstruction. 
Spring (7) Compressad rating, See Huure 28-6. 


Retainer (B) 


Stem (9) 


Ann ee en 


Figure 29-4. Inspec ing and Repairing Redundant Shutdown Valve (Sheet 1 of 2) 


29-2 Change Ne. 14 - 8 January 1969 


Part Name and 
Indes: Number 
Seat (19), Spacer (13), 
Poppet (15}, Seat (16), 
Baffie {19), and 
Rody (22) 


rt erm ere rer a 


Fteure 29-4, 


Damaged or missing inserts, 


Nanwged 


threads. 


i -3696~-3 Section XXIK 
Yolunie [1 
Inspecting Repairing 
YDamared seallny surfaces, Neplace. 
Damaged sealiint surfaces. Replace. 


Replace inserts. 


Refer to R-3896-4, 
Volume [, for 
thread repair. 


yh gS TS 


Inspecting und Repairims Redundant Shutgawn Valve (Sheet 2 of 2) 


Fart Narae and 
Index Nuniber 


Sulenavid (3) 


Step (9) 


Armature (6) 


Spring {7) 
Retainer (8) 


Stem (9) 


Seat (10) 


Diiwension 


Armature (6} inside diameter 


Case flange iusicle diameter 


Stem outside diameter 


Thickness of hirge cinmeter 


Outside diameter 


Stop (5) inside diameter 


Length 


Compressed to 0.459 inch 


Thickuess 
Large dianieter 


Small dlameter 
Length 


Outside diameter 


Retainey (41) and packing (£2) 


diameters 
Inside diameter 
Length 


Sealing surface inside diameter 


Sealing surface outside dlameter 


Minitsuim 


Maximum 


{Inches Except As Noted) 7 


0.443 
L.ate 
G.108 
0,093 


6800 
0.112 
0,595 


26,6 lb 
0.004 


0.214 
0,089 
0. 8B0 
0.872 
0.769 


0.218 
0.779 


0.084 
Libra 
0.109 
0,005 


0.6814 
0.113 
0.600 


20.4 dh 
0.066 


0.216 
0,061 
0,867 


0,873 
Q.271 


0.226 
0.780 
0,Q81 
0.691 


Figure 29-5, Dimenslonal Limits for Redundant Shuldown Valve (Sheet J of 2) 


Change No. 14 - 8 January 194% 


20-3 


Section XXIX 
Paragraphs 25-9 to 29-10 


Part Name and 


R-34896-2 
Yolume Ii 


Minimum Maximum 


Index Number Dimension {inches Except As Noted) 
Spacer (13) Outside diameter 0.871 0.83 
Inside diaineter 0.377 6,379 
Thirkness 0.079 0.U80 
Pappet (15) Outside dlaincter (spherical) 
Thickness 0,059 0, 050 
Surfaces, flat within 0.60001 
inch 
Seat (16) Outside diameter 0.872 @.874 
Retainer (11) and packing (12) 1.9769 0,771 
diameters 
Length 0.779 0.781 
Sealing surface inside dinmeler @ O79 0,081 
Sealing surface outside dlameicr 0.089 0,001 
Battle (19) Outside rilameter 0.871 0.873 
‘Thickness 0,09L 0.008 
Body (21) Seals (10, 1G} Insiely diameters 0.875 0.877 
Solenoid (3) outside diameter 1,87) 1.874 


Figure 09-5, Dimensional Limits far Redundant Shutdown Valve (Sheet 2 of 2) 


29-9, ASSEMNLANG. 


29-10, ‘he asyumbly procecures tor the re- 
dundant shutdown valve must be performed in 
the arder listed and all parts must mest claan- 


ing requirements a9 cutiined in paragraph 29-5. 


The lubricant used in this procedure ig lydrau- 
lie fluid (MIL~HI-5806), unless otherwise nated. 
Speclfied lubrication procedures (inethods) are 
outlined jn R-9996-4, Yolume f. See figure 
29-3 for parts and index numbers. 


a. Install O-ring (20), baffle (19), and 
filtor (18) in body (22}. 


b. Lubricate (Method M) packing 12); then 
inslal) packing and retainers (11) on seat (164). 


= Ingtal] eat (16) and filter (17) in body 
22), 


fd a Lubricate (Method M) packing (14); then 


ingtall packing, spacer {13}, and poppet (15} 
in body (22), 


29-4 Change No. 19 - 19 Septeinber 1970 


ce. Lubricate (Method M) packing (12) then J 
install packing and retainers (11) on seat (10). 
Install seat (10) in bedy (22), 


f. Lubricate (Methad 4) atens (9); then | 
install stem in seat (10). 


eg. Lubricate (Method M) packing (4) and | 
insert packing in recegs in buddy (22). 


h. Iubricate (Method A) bolts (1) with jubri- Bf 
cant grease RAOIMG-012 (Rocketdyne). 


4, Lubricate (Method Z) armature (6); Hen | 
instal] spring (7), retainer (8), armature (6), 
and stop (5} tn solenoid (3). 


j- Carefully install solenoid (3) on body (22) 
with the electrical connector key in same clock 
position ag drain part. Make sure packing (4) 
remaing in body; then secure solenoid to bedy 
with boils (1) and washers (2). Torque bolts 
to SR-25 in-lb. Safetywirg bolts. 


K- 3808-4 Section XXIK 


Vohime fi Paragraphs 20-11 to 29-32 

29-11. THSTING. procedure. Setup components tast console 

electrical pateh-panel (figure 28-6) and prepare 
20-124, This procedure outlines requirements console for use (figure 29-7), See figure 29-8 
for testing the redundant shutdown vaive using for redundant shutdown valye port identification 
Components Test Console G3141 and Compo- and cutaway view. Refer to paragraphs 29-14 
nents Adapter Seat G3143, Any deviations, fu- ihrough 29-17 for redundant shutdown valve test 
cluding the uge of other test equipment, inust procedures and see fipure 29-10 for teat getup. 
be equivalent to the teat requirenients, safety install pressure test plates T-5041521 on valve 
standards, and equipment epectfied in this IN and OUT ports and install a union in DRAIN 

port. 


en Se ace a 


TEST 


1 SELECT 2 


HaANGE 
ie] Ay SELECT 


VOUPMETED| B12 


U 


: 161 
THGITAL, x ve 


VOLTMETER 
we! 13 


962610:1-$.22 | 


a ee a os AR 


Figure 29-6. Components Test Console Patch-Punel Requirements (Sheet 1 of 2) 


Change Nu. 21 - 12 November 1971 29.5 


Section KAIK R- 3096-3 


Valume I! 
Patch= rom To Patch« From To 
Cordt@) Ja- __J6- | Corals) J6- be 
K3. ic 20N Ka. SE lyM 
K3. 1D 12K K4 09 9D 12A 
K5.08 1k 14B RIE 
19N K3, 10D 14D 
ASE Ke. 108 11K 
= = Ae Ka. 1OP 20R 
KS. aC =n K3. 12c 13k 
K4,09 2E LE 
18D Ki. ida 15P 
KB. 09 4c 11D KS, 16C 20P 
L1G Ka. 121, Expt) 
123 
11B 
15R 
(a) Use any eable length required on al) patch-cords numbered K3, 
(b) Connect point ia located an frant of acope. 
Figure 20-6. Componenta Test Console Patch-Panel Requirements {Sheet 2 of 2) 
Panel Control Position Indication/ Remarks 
—e NOTE 
The press-to-operate switch-Hghts lovaled on the Components 
Fest Coasole G3141 operate on and off by alternately preasing 
the face of the switch. Make aurc switch-lights are pressed 
only as necessary in order to obtaln ihe specified indleatian. 
PRE- POWER, TURN ON 
POWER DISTRIBUTION Chi (30 AMP) Fulled out Console main 
power off, 
CB2 (10 AMP‘ Pulled out Blectrical utility 
outlets power off. 
PRESSURE/TEMPERATURE CHANNEL SELECT OFF 
MONITOR 
DC POWER SUPPLY AC INPUT Down (uff) 
VOLTAGE VERNIER Mildpoaition 
VOLTAGE ADJUST Fully counter- 
elockwise 
CURRENT LIMIT 0 


AC INPUT INDICATOR OFF 


ee 


Figure 28-7. Preparing Components Test Console for Use (Sheet i of 4) 


29-6 Change No, 16 ~ $ July 1969 


H-3890-3 Section XXX 
Volume [1 
~_Panei - me Control Position Indication/Remarks 
PRE-POWER ‘TURN ON {continued) 
ELECTRICAL CONTROL MILLIAMPERES RANGE OFF 
SELECT 
VOLTS RANGE SELECT OFF 


OSCILLOSCOPE 
DIGITAL YOLTMETER 


TEST CELL ELECT, 
OUTLETS 


TEST CELL ELECT, 
OUTLETS 


VOLTAGE ADJUST 
INTENSITY 

115 ¥/230 ¥ 

100 KD STD NT/EXT 
POWER 


Connector d701 


Connectors F702, J704, 
and J705 


Coniector J703 


CAUTION 


Fully DECREASE 


POWER OFF 
114V At rear of unit, 
INT At rear of unit. 


Dewn (off} 


Cable BB52740 Connectlon ta re- 
rhuidant shutdown 


valve. 


Cupped 


Resistor plug 
3088-9 


Temperature in- 
dicater Load. 


Check that facility pneumatic and hydraulic supplies to console are 


off, 
POWER TURN ON 


POWER DISTRIAUTION 


DC POWER SUPPLY 


ELECTRICAL CONTROL 


(a) If indication 18 not as specified, press applicable awiteh-Nght. 


CB4 (30 AMP) 


Cp2 (10 AMP) 


AC INPUT 
CURRENT LIMIT 
POWER 


VOLTS-RANGE SELECT 


MIULIAMPERES- RANGE 
SELECT 


TEST SELECT 1 


Pushed in Consele main 


power on. 


Pushed in Elecitricat utility 
outlets power on. 

wp None. 

3 
POWER light ON. 
AC INPUT light 
on, S&. 

D (0-40) None. 

OFF None. 


Light 1 oft, @ | 


ee n-ne re ee re ee 


Figure 29-7, Preparing Components Test Console for Use (Sheet 2 of 5) 


Change No, 20 - i9 May 1071 29-7 


Section XXIX R- 098-3 


Yolume Ii 
7 ~~ Panel Control Position Indication/Remarks 
POWER TURN ON (continued) 
TEST SELECT 2 Ligne 2 off. 
TEST SELECT 3 Light 3 off 
TEST SELECT 4 Light 4 off!) 
TEST SELECT § Light 6 off A) 
TEST SELECT 6 Light 6 off 4a} 
TEST SELECT 7 Light 7 oft {#) 
TEST SELECT 8 Light 8 off .(4) 
VOLTAGE ADJUST INCREASE VOLTS meter indi- 
cates 22 +2 volts. 
§ HYDRAULIC CONTROL HYDRAULIC SYSTEM Open. {a) 
BYPASS 
a HYDRAULIC SYSTEM CLosE,'@) 
SUPPLY 
t TEST CELL SUPPLY VENT. () 
"ate 
I TEST CELI SUPPLY VENT (a) 
oP i ty 
I FLOW MONITOR CLOSE, () 
SHUTOFF 
i LOW FLOW BYPASS close, () 
OSCILLOSCOPE FOCUS Arrow up Adjust later for 
best focus. 
VEKTICAL POSITION Arrows 1p Adjust later for 
best position. 
HORIZ, POSITION Arrow up Adjust later for 
best position. 
INTENSITY Arrow hori- Adjust lates for 
zontiul (to left} intensity. 
POWER light On To ripht of cathode 
ray tube, 
NOTE 


Oscilloseape must warm up at least 30 minutes. 


f {u) If indication ts not ag specified, press appHeable ewitch-light. 


Figure 28-7. Preparing Componoits Test Console for Use (Sheet 3 of 5) 
29-8 Change No. 20 - 19 May 19°74 


Panel 


TIMING- TEST 


DIGITAL VOLTMEVER 


OSCILLOSCOPE 


SAMPLE PERIOD 
SAMPLING RATE 
POWER 


RESET 


NOTE 


A VERT. SENSITIVITY 
A VERT, SENSITIVITY 
VERNIER 

B VERT. SENSITIVITY 


B VERT. SENSITIVITY 
VERNIER 


SWEEP TIME HORTZ. 
SENS. 


SWEEP TIME HORIZ. 
SENS. VERNIER 


CHANNEL A POLARITY 
VERT. PRESENTATION 


VERTICAL POSITION 


R-3896-3 
Yolume 0 
as Control ____Pasition 

134 ¥/240 V 115V 
100 KC STD INT/EXT INT 
STORE /DISP LAY STORE 
DURING COUNT 
RANGE 100V 
FUNCTION YOLT 
ATTENUATION Midpositlan 


18EC 100 PER 
STOP 


ON 


Press 


Digital valtmeter must warm up at least 30 minutes, 


0.1 YOLIS/CM 


OFF 
Arrow up 

10 MILLISEC/ 
cM 

CAL 


POS. UP 
CHANNEL A 


Section XXX 


Indicatlon/Remarks 


At rear of unit. 
At rear of unit. 


At rear of untt. 


If digital voltmeter 
indicates OVE R- 
LOAD, wait at 
luust one minute 
before resetilay, 


Digital voltineter 
indicates 0.0000 
tu OU, O001 yalt, 


Fully clockwise. 


Fully clockwise. 


Figure 29-7, Preparing Components Test Console for Use (Sheet 4 of 5) 
Ciauge No. 8 - 31 May 1987 28-9 


Section XXH I~3896-3 


Volume IT 
TIMING. TEST (continued) 
SINC, EXT 
TRIGGER LEVEL Arro'y up 
DC AC ne 
GROUND STRAPS Ground 
(A and B) 
XL SWP. - 45 EXP. Xi SWP. 
NOTE 


Ga ELECTRICAL CONTROL pane!, TEST SELECT 7 switch-light 
is for hydraulic ow and TEST SELECT A pwitel- 4 yht ia for paeu- 
matic flow. Roth switeh-Hyiht1a m cst no. be on af the game ime. 
PNEUMA‘IC PREPARATION, 
a, Make sure console is In the following condition: 
(1) Vent valves closed. 
(2) Shutoff vutves closed. 
{3} Utility valves closed. 
(4) Regulaters closed. 
(5) Utllity and test cell outlets capped. 
b. Supply facility gaseous nitrogen to cansole. 
c. On SYSTEM SUPPLY panel, open TO FUEL COMPATIBLE SYS shutoff valve. 
d. On PNEU SOURCE CONTRO, panel, oper NITROGEN SOURCE SHUTOFF valve. 


WARNING 


SYSTEM PRESSURIZED lights (located on console and in test cell) 

came on to indicate pressure dewnsiream of console regulators and 
into test cell, Safety precautions specified in R-3896-4, Volume I, 
must be followed, when working wth prassurized systems. 


SE 


Figure 29-7. Preparing Components Test Console for Use (Sheet 5 of 5) 


29-10 Change No, 14- & January 1964 


5OLENOID ~ 


Sete 


STEM 


SEAT 


RETAINER 
PACKING 
RETAINER 


FILTER 


BAFFLE 


Figure 29-8, 


W-3896-3 
Yolunie [I 


—— HETAINER 


mt STOP 
an PACKING 


ae ——— SEAT 
to—— RETAINEP 


PACKING 
RETAINER 


STACER 
— PACKING 
PO!FET 
Pit TER 


O-HING 


BODY 


SSHI59-C-I 


Redundant Shutdowa 


Vulve--Cutaway View 


Paragraph 29-13 and figure 29-9 doloted. 


Change No. Zi - £2 November 1971 


Section XX1X 
Paragraph 25-13 


29-11 /29-12 


R-3896-3 Section XXLX 


29-14. RESISTANCE- TEST. 


a. Using a multimeler, measure valve 
resistance between the following pins: 


Procedure 


(1) Aand B. 
(2) Cand D. 
{3} Aand c. 


b. Connect an cleetrical jumper between 
pins A and B. 


ec. Using megolimmeter, measure valve 
insulation resigtance as follows: 


(1) Apply 500 450 vde between pin A and 
receptacle shell, 


{2) Apply 500 +50 vde between pins A and 


(3) Apply 300 +50 vde bebween pin C and 
receptacle shell. 


a, ficmove jumper from pins A and 3. 


Paragraph 29-14 


Result 


Oe eeahdeiaaned 


Resistaace must be 17-20 ohms. 
Resistance must be zero. 
Resistance must be infinite. 


None. 


Nesistance must be 1,000 megohms miniinum, 
Resistance muat be 1,000 mogohma minimum. 
Resistance must be 1,000 megohms mlalmum. 


None. 


Change No. 2t - 12 November 1971 20-19 /29-14 


R-3896-3 
Yolume H 


Procedure 


29-15. PULL-IN AND DROP-OUT CURRENFT- 
TEST. 


a. Moke sure Components Test Console 
G3141 and redundant shutdown valve are pre- 
pared fur use ag outlined in paragraph 29.12, 


b. Connect valve to console, (See figure 
29-10.) 


c, On HYDRAULIC CONTROL panel, per- 
form the tollawing: 


(1} Close HIGH PRESS SHUTOFF and MED 
PRESS SHUTOFT valves. 


(2} Press TEST CELL SUPPLY "A" 
awilch-light. : 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


(4} Press HYDRAULIC SYSTEM SUPPLY 
switchelight, 


d, Slowly apply facility hyctraulic supply 
pressure until SUPPLY PRESSURE gage indi- 
cates 2,000 250 pal, 


e. On ELECTRICAL CONTROL panel, per- 
form the following: 


(1) Press TEST SELECT 4 awitch-Ileht. 


(2) Turn MILLIAMPERES meter RANGE 
SELECT gswilch to A (0-500) XZ. 


(3) Press TEST SELECT 1 and 2 switch- 
lights, 


f. On HIGH PRESS FUEL COMPATIBIE 
panel, open VENT valve; then adjust PRES- 
SURE REGULATOR until REG SUPPLY PRESS 
gage indicates 1,800 +50 nai. 


g. On WYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUV'OFF valye until PRES- 
SURE MONITOR “B" gage indicatos 1,500 825 
pai; then close SEUTOFF yalve. 


h. On ELECTRICAL CONTROL panei, check 
pull-in and drop-out current as follows: 


(1) Press TEST SELECT 4 switch~light, 


Section XXX 
Paragraph 29-15 


Result 


None, 


None, 


None. 

SUPPLY Upght on and VENT light off, 
CLOSE light on and OPEN light off. 
OPEN liyvht on and CLOSE light off. 


SUPPLY PRESSURE gaze must indleale 2,000 
£60 psl, 


Taght 4 on. 


Disregard reading. 
Uights 1, 2, and @Baon. Valve energized. 


HIGH PRESS FURL COMPATIBLE and HY- 


DRAULIC CONTROL panels nressurized. 


PRESSURE MONITOR "'B" gage muat indicate 


1,500 226 pal, Valve pressurized, 


Light 4 off. 


Change No. & - 31 May 1B67 28.15 


Sectton XXX 


R- 3896-3 


Volume If 


Preeedure 


(2) Turn VOLTAGE ADJUST knob until 
MILLIAMPERES meter indieates 870 +26 
i liamperes. 


{3) Press TEST SELECT t and 2 switche 
lights tv deenergize valve; then pregs Lt and 2 
Again ta energize valve. 


{4) Slowly turn VOLTAGE ADJUST knob 
to DECREASE until valve deenergizes. 


(8) Turn VOLTAGE ADJUST knob to IN- 
CREASE until valve energizes. 


i. On HIGH PRESS FUEL COMPATIBLE 
panel, adjust PRESSURE REGULATOR until 
MEG SUPPLY PRESS gage Indicates zero; then 
open SHUTOFE valve, 


J. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF yalye until PRESSURE 
MONITOR "RB" gage indicates zero; then close 
SRUTOFF vilye. 


k. Reduce facttty hydraulic supply pressure 
Lo zero. 


1. On ELECTRICAL CONTROL panel, press 
TEST SELECT I and 2 switch-lights. 


m, On HYDRAULIC CONTROL panel, per- 
form the fellowing: 


(1) Press TEST CELL SUPPLY "A" 
gwilch-Lght, 


(2) Press HYDRAULIC SYSTEM SUPPLY 
awlich-light, 


{3} Press HYDRAULIC SYSTEM BYPASS 
swhich-lght. 


n. On HIGH PRESS FUEL COMPATIBLE 
panei, close SHUTOFF and VENT yalves. 


o. Remove valve from test setup. 


p. Jf redundant shutdown valve testing 1s 
terminated, secure equipmicnt as outlined in 
paragraph 29-168. 


q. Dralu fluid from yaive; then prolect 
valve as outlined in paragraph 29-2, 


29-16 Chan,e Nu, 20 + 19 May 197% 


Resuit 


—+ 


MILLIAMPERES meter must indicate 870 +20 
milljamperes. 


Valye must drop out then pull in at current 
setting of €70 220 milliamperes. 


Valve drap-out current must be ; realer than 
100 mililamperes , 


Valye energized. 


REG SUPPLY PRESS gaye must indicate zero. 


PRESSURE MONITOR "2" gage must Indicate 
zuro. Valye depressurized. 


SUPPLY PRESSURE gage must indicate zero. 


Lights 1, 2, and 2B off. Valve deenergleed. 


SUPPLY light off and VENT light on. 


CLOSE light on and OPEN light off. 


CLOSE light off and OPEN light on, 


None. 


None, 


None. 


None. 


r+ 3895-3 Section KXXTX 
Volume II Paragraph 29-16 
CABLE TEST CELL i G34! 
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Figure 29-10. Redundant Shutdown Vaive Current and Timing-‘Test Setup 


Proc edure 
29-16, TIMING-TEST. 


a. Make sure Components Test Conaoie 
O3141 and rechundant stutdewa yalye are pre- 
pared for uge as outlined in paragraph 29-12. 


b. Connect valve to console (Ligure 29-16). 


¢, On HYDRAULIC CONTROL penel, per- 
form the followlig: 


(1) Close HIGH PRESS SHUTOFF aad 
MED PRESS SHUTOFF valves. 


(2) Press TEST CELL SUPPLY "A" 
swikch-Mght. 


(3) Press HYDRAULIC SYSTEM BYPASS 
switch-light. 


{4) Press HYDRAULIC SYSTEM SUPPLY 
switch-lipht. 
d, Slowly apply facility hydraulte supply 
pressure until SUPPLY PRESSURE gage indl- 
cates 2,000 450 psi, 


Result 


None. 


None. 


None. 


SUPPLY hight on and VENT lijcht off. 


CHOSE light on and OPEN light off. 


OPEN light on and CLOSE light off. 


SUPPLY PRESSURE gage must indicate 2,000 
#50 psi. 


Change No. 6 - 34 May 1987 29-17 


Section XXX 


R-3896-3 


Volume TI 


Procedure _ 


g, On ELECTRICAL CONTROL panel, pers 
fora the followin: 


(i) Press TEST SU LANCT 2 switch-light. 
(2) Press PEST SELECT 4 switeh-leht . 
(3) ress TEST SHLECT 5 switeb-light. 


(4) Turn VOLTAGE ADIUST kunb until 
DYM jndicates 22.0000 -00 5110 yatts. 


(5) Preas TEST SELECT §& awiteh-lisht. 


{. Prepare oscilloscope Jar linadng-test ane 
perfornt the following! (See figure 20-7.) 


(1) ‘fur TRIGGER LEVEL lu AUTO, 


(2) Adjust VERTICAL POSITION A and 
HORIZA, POSTTION until verticul A trace ts ta 
first crid on teft unt sixth gaia dean bottoe, 


(3) Adjust FOCUS and INTENSITY as re- 
gulred to oblein sharpest trace. 


us Press TEST SELECT 2 switeli-light, 


h. On WICH PRESS FUEL COMPATIBLE 
panel, opcn ViEN'T; then adjust PRESSUME 
REGULATOP untii REG SUPPLY PRESS gape 
indjeates L,8G0 '50 psi. 

i. Ou HYDRAULIC CONTROL panei, slowly 
apen HIGH PRESS SHUTOFF valve until PRES- 
SURE MONITOR "B" gage indicates 1,500 +25 
pai, ther eloge SHUTOFF vaive. 


j. Obtain an energized timing trace as 
follows: 


(1) Press THESE SELECT 1 switch- tiynt. 


{2) Press TEST SELECT 2 switch- light 
and Guserve trace. 


{3} Press TEST SELECT 2 switch: lipht. 
(4) Repeat substeps 2 and 4 and adjust 
scope un requires until a typical trace is ob- 


tained {figure 26-11). 


(8) Turn TRIGGER LEVEL knob wilh 
arrow up. 


20-18 Change to. 8 - U1 May 1967 


Result 


Lights 2 and 2B on. 
Light 4 on. 
Light & on. 


DYM must indicate 22.0000 00.5000 volts, 


Light 5 off. 


Nore. 


None. 


None. 


Lights 2 and @5 off. 


HIGH PRESS FULL COMPATIBLE and HY- 
DRAULIC CONFROL panels pressurized. 


PRESSURE MONITOR "B" gave ninst indicate 
1,500 425 psi. Valve pressurized. 


Light ] on. 


Light 2 and 2B on and scope indicates valve 
energized. 


Tight 2 and 20 off and valve deenergized. 


Saine ag substeps 2 and 3, 


None, 


R- 3696-3 


Section XXX 


Volume II 


Procedure 


(6) Proas TEST SELECT 2 switeh-Hgnt 
and record trace with camera, 


(7) Press TEST SELECT 1 and 2 switch= 
lights. 


k. Prepare oscilloscape for deenergized 
timing trace as follows: 


(1) Turn A VERT. SENSITIVITY to 10 
YOLTS8/CM DC. 


(2) Turn SWEEP TIME HORIZ, SENS. to 
10 MILINSEC/CM. 


1, Obtain a déshergized timing trace as 
follows: 


{i} Press TEST SELECT 2 awiteh-Helit. 


(2) Press TEST SELECT 2 switeh-light 
an observe trace. 


{3) Repeat substeps 1 and 2 and adjust 
scape as required until] a typical {race 1s ob- 
tained (Ligure 29-21). 


(4) Press TEST SELECT 2 switch-light. 


(3) Turn TRIGGER LEVEL knob with 
arrow up. 


(6} Press TEST SELECT 2 swilch-light 
and record trace with camera, 


m. On HIGH PRESS FUEL COMPATIBLE 
panel adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indicates zero, then 
open SHUTOFE valve. 


n. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOF F vaive until PRESSURE 
MONITOR “B" page indieates zero, then close 
SHUTOFF valve. 


oO. Reduce ioe ity invdrawic supply pressure 


ty Zere, 


p. On ELECTHICAL CONTROL panel, press 


VEST SELECT 4 swileh~ light, 
q. On RYDRAULIC CONTROL panel, per- 
form the foligeing: 


(1) Press EST CELL SUPPLY "A" 
switeh-light. 


Result 


Light 2 and 2B on and valve energized. Valve 
energized time niust not exceed 60 milliseconds, 


Lights 1, 2, and 2B off and valve deenerpized. 


None. 


None. 


Light 2 and 2A on and valye energized. 


Light 2 and 25 off and scope indicates valve 
deenergized. 


Saree as Substeps 1 and 2, 


Light 2 and 2B on and valve energized. 


None. 


Light 2 and 2B aff and valve deenergized. 
Valve deenergized time must not execed 50 
milliseconds, 


REG SUPPLY PRESS gage must indicate zero, 


PRESSURE MONITOR “B" page must ladicate 
zero. Yalve depressurized. 


SUPPLY PRESSURE gage must Indicate zero. 


Llght 4 off. 


SUPPLY light off and VENT [ght on. 
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Section XATK H-3606-3 
Yolume IE 


Procedure Result, 
(2) Press HYDRAULIC SYSTEM SUPPLY CLOSE light on and OPEN light off. 
switch-light. 
{3) Press HYDRAULIC SYSTEM BYPASS CLOSE light off and OPEN Hight on. 
ewiteh-lHght. 
r. On HIGH PRESS FUEL COMPATIRLE None. 


panel, close SHUTOFF and VENT valves. 

s. Remove valye from test setuy). 

t. if redundant shutdown valve testing is 
lerminated, secure test equipment as outlined 
in paragraph 29-18. 


u. Drain fluid froin valve; chen protect None. 
valve as outlined in paragraph 29-2. 
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Figure 29-04, Hedundant Shutduwn Valve Timing Trace (Typical) 
29 20) Change No. 20 - 19 May 1971 


Re 3896.3 
Yoiume Il 


Procedure. 
29-17. LBAK-TEST. 


a. Prepare Components Test Console G3id1 
and redundant shutdown for use as owllined in 
paragraph 28-12. 


b. Connevt valve to console, (See figure 
29-12) 


&. On HYDRAULIC CONTROL panel, per- 
form the following: 


(1) Clase HIGH PRESS SHUTOFF aud MED 
PRESS SHUTOPF valves. 


(2) Presa TEST CELL SUPPLY "A" 
switeh-light. 


(3} Press HYDRAULIC SYSTEM BYPASS 
switch: light. 


(4) Press HYDRAULIC SYSTEM SUPPLY 
switch-light. 


d. Stowly apply faciuty hydraulic supply 
pressure until] SUPPLY PRESSURE gage indi- 
cates 3,000 +100 pal. 


é. On HIGH PRESS FUEL COMPATIBLE 
panel, open VENT valve; then adjust PRES-~ 
SURE REGULATOR until REG SUPFLY PRESS 
gage indicates 2,300 +190 pal. 


{, On HYDRAULIC CONTROL panel, slowly 
open HIGH PRESS SHUTOFF valve unt#i PRES- 
SURE MONITOR gave indicates 2,473 £25 pai. 


g- Maintain pressure al IN port (A) for 16 
minutes niininium, then measure leakage from 
DRAIN port (C}). 


h. Gn ELECTRICAL CONTROL panel, press 
TEST SELECT 2 and 4 switch Iights. 


4, Maintain prossure at IN port (A) for 160 
niinutes minimum, then measure leakage from 
DRAIN port (C}. 


}. On HIGH PRESS FUEL COMPATIBLE 
paral, adjust PRESSURE REGULATOR until 
REG SUPPLY PRESS gage indieates zero, then 
open SHUTOFF valye, 


k. On HYDRAULIC CONTROL panel, open 
HIGH PRESS SHUTOFF valve unfil PRESSURE 
MONITOR “H" gage indicates zera, then “lose 
SHUTOFF valve. 


Section KXIX 
Paragraph 29-17 


Result 


None. 


None, 


None. 


SUPPLY light on and VENT light off. 


CLOSE light on and OPEN Heht off, 


OPEN light on and CLOSE light off. 


SUPPLY PRESSURE gage must indicate 3, 060 
+100 psi. 


HIGH PRESS FUEL COMPATIBLE and H¥- 
NRAULIC CONTROL panels pressurized. 


PRESSURE MONITOR gape must indicate 
2,475 225 psi. Valve pressurized, 


Leakage musi bh: less than 2,0 ec/min,. 


Lights 2, 2B, and4don. Valve energized. 


Leakape nyast be leas than 2.0 e¢,/min. 


REG SUPPLY PRESS gage must indicale zero. 


PRESSURE MONITOR "B" page must indicate 
zero, Valve depressurized. 


Change No. 8 = 31 Muy 1937 29-21 


faction RX R- 3896-3 


1. Reduce facility hydraulic supply pressure 


to Zero, 


m, On ELECTRICAL CONTROL panel, press 


Valume I 


Procedure Result 


TEST SELECT 2 and 4 switch-lights. 


n. On HYDRAULIC CONTROL panel, per- 
fourm the following: 


(i) Press TEST CELL SUPPLY “A" 


switch-light, 


(2) Presa HYDRAULIC SYSTEM SUPPLY 


swilch-light. 


(3) Press HYDRAULIC SYSTEM BYPASS 


switch-lighl. 
o. On HIGH PRESS FUEL COMPATIBLE None. 
panel, close SHUTOFF ann VENT valve. 
p. Remove valve from test setup. None. 
q- EH redyndant shutdown valve testing is None. 


terminated, secure equipment as outlined ia 
paragraph 29-18, 


r. Drain fluid from valve; then protect None. 
valve us outlined in paragraph 28-2, 
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Figure 29-12, Redundant Shutdown Valve Leak-Test Setup 


Change No, 20 - 1% May 2971 


SUPPLY PRESSURE page must indicate zere. 


Lights 2, 2B, and 4 off. Vaiye deenergised. 


SUPPLY tight olf and VENT light on. 
CLOSE light on aud OPEM light off. 


CLOSE Ught off and GPEN light on. 


G34} 


558350-5-3 
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29-18, SECURING TEST EQUIPMENT. 


29-19. After redundant shutdown valy> testing 
is completed and valve ig removed from test 
setup, secure equipment ae follows: 


a, Reduce facility gascous nitrogen supply 
te tero. 


b. Gn PNEU SOURCE CONTROL panel, 
close NITROGEN SOURCE SHUTOFF valve. 


c. On SYSTEM SUPPI-Y panel, clase TO 
FUEL COMPATIBLE SYS shutoff valve; then 
open SYS VENT valve. 


d, On MED PRESS FUSL COMPATIBLE 
panel, open SHUTOFF and VENT vatyes; then 
adjust PHESSURE REGULATOR to vent trapped 
pressure. 


fe. Close all shutoff valves, regulatara, and 
udlity valves. 


Section XXIX 
Paragraphs 29618 to 29-18 


f. Make sure all presmire yageo indicate 
z#ro; than cloae all vent yalyag. 


g. Cap ulility panel and test cell panel outlets 
and connectors. 


he Turn oscilloscope power and digital yolt- 
mater power off. 


i, Mare TEMPERATURE indicator switch to 
OFF. 


j. On HYPRAULIC CONTROL panel, press 
switch-Jights go thet HYDRAULIC SYSTEM BY- 
PASS light indicatas OPEN and remaining lights 
indtvate CLOSE or VENT. 


k. On ELECTRICAL CONTROL. panel, presd 
TEST SELECT awitch-lights so that al} lights 
ara off; then press POWBR ON ewitch-light. 


1. Tutn DC POWER SUPPLY off. 


m. On POWER DISTRIBUTION panel, puli 
out circuit breaker a. 


Change Na, & - 31 May 1987 29-23/29-24 


R-3896-3 Section XXX 
Yolume [J Paragraphs 30-1 to 30-43 
SECTION XXX 


VOLUMETRIC LIQUID OXYGEN TRANSDUCER 


WARNING 


COMPONENTS TEST CONSOLE G3141 AND COMPONENTS ADAPTER SET 
G3143 MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN 


30-1. VOLUMETRIC LIQUID OXYGEN 


TRANSDUCER NAS-27298. 


$0-2. The following procedures contain dis- 
assembling, cleaning, inspecting and repairing, 
assembling, and testing information required 

ta maintain the transducer. See fliure 40-1 for 
test equipment. Refer to R-3896-4 for protec- 
tive closures, 


Part Na, Nomenclature Use 
G3141 Components Provides elec- 
Test Console irieal control 
for testing 
transducers. 
G3143 Components Provides hard- 
Adapter Set ware for trans - 
ducer test 
setup). 


Medel 6304 Multimeter Makes vlectri- 


{Triplett cal meagure- 
Electrical TENLA 
instrument 

Cu), or 

equivalent 

Model 1620C Mcrohmmeter Makes insula- 
{Freed lion resistance 
Transformer testa 

Co}, or 

equivalent 

HP20t¢C Oscillator Provides signal 
(Hewlett for cutput 
Packard), voltage test, 


or equivalent 
Figure 30-1. Tesi Equipment for Volumetric 
Liquid Oxygen Transducer 
30-3. DISASSEMBLING. 


30-4. Disassembling the transducer ia Uinited 
to the removal of magnetic pickup coils, pluga, 
and K-geala. 


Figure 40-2 deleted. 


__THE USE OF THE EQUIPMENT. 


oe a 2 AR ree Er FD 


30-5. CLEANING. 


30-6. Clean the transducer exieriar surfaces, 
plugs, and K-3eala for liquid oxygen service, 
and clean electrical connecter musing electrical 
connector Cleaning procedure in R-3898-d, 
Yotume I. 


30-7, INSPECTING AND REPAIRING, 


30-8, Inspect lhe transducer for general con- 
dilion, cleanness, damage to threads, corro- 
slon, distortion, nicks, burs, scratches, anda 
bent electrical connector pins. Refer to 
R-3896-3, Volume J, for general repals proves 
dures, 
30-9, ASSEMBLING, 

30-10. Assembling the transducer is limited 

to insiailing plugs, K-seals, and magnetic pick~ 
np coils. All parts must meet cleaning require - 
ments as outlined in paragraph 30-5, 


a. Install plugs and K-seals. 
{0 4525 inch-pernds. 


Torque plugs 


b. Install magnetic plekup coils with tolis 
and washers. J'orque bolts to 45 15 inch-pounds. 
30-11, TESTING. 

30-13, ‘This procedure outlines requirenents 
for testing the transducer using Components 
Teat Console G3141, Components Adapter Set 
G3143, ati Oscillator HP201C, Any deviations, 
includizg, the use of wither test equipmeni, musi 
be equivalent to the test requirements, safety 
standartis, and equipment specified in this pro~ 
cedure, 


Procedure. 
80-13, INGLLATION RESISTANCE TEST, 


a. Convect electrical All pins shorted 
jumpers between all plns — together. 
of elecirical connector. 


Result 


Change Nu. 22 - 15 February 1972 30-1 
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Paragrapn 30-14 Volume 0 
~“ ae 
| J 
be ieall 
OSCILLATOR DIGITAL i 
HP201C YOLTMETER | 
| 
| 
| 
i 
| 
I 
YERT A | 
- Hae 3 | 
HF TURN Checkout | 
¢ 5 u 
| 
| 
i 
MEASURE- | 
inal MENT \ 
mNPUT poe Coe yee i 
' : 
RETURN | 
| 
ee ee ee wd 
TRABSDUCKR 
F1-3-2-29 
Patch From To eto From To 
cord’) I~ eord{a) J6- J6- 
Ki. 19R K3. i6P 20L, 
K3. 14D K3. 19K 20K 
K3. 15E 
(a) Use any cord length required. 
Figure 30-3. Components Test Console Paich-Panel Requirements 
Procedure Result | Procedure | Regult 
bh. Using megohm- Resistance must be 30-14 ISOLATION RESETANCE TEST. 
meter, apply 500 425 100 megchms mini- 
vdeo between ali pins mun, : 
. a. Connect electri« 
and receptacte shell. cal jumpers to magnetic 
ce. Remove elec- None. plekup coil as followe: 
trkead Jumpers. {1} Bolween pine Measurement coll 
d. Reprat steps a Sarre? as steps a A and B. a rc ia 
through c on other mag- thrcuvt «. sg shi axle 
netic pickup coil, (2) Between ping Checkout coil pias io 
CandD. C and D shorted t 
together. om 


30-2 Change No, 11 - 29 February 19604 


Procedure 

b, Using megohm- 
meter, apply 50 vide 
maxinium between 
electrical jumpers 
connected to pins A 
and B and pins C and 
D. 


c. Remove eleo- 
trical ,umpers. 


the face of the switch. 


rr 


K-3896-3 
VYoiume ll 


Result, 


Registanre must he 
50 megohms mini- 
mum. 


Control 


Section XXX 
Paragraph 30-15 


Procedure Result 


d, Repeat steps a 
through c on other 
magnetic oickup coll. 


30-15. PREPARATION FOR OUTFUT VOLT- 
AGE AND FREQUENCY TEST. Sct up compo- 
nents test console electrical patch-panel (figure 
30-3)and prepare console for use (figure 30-4}. 
Refer to peragraph 30-16 for transducer oulput 
voltage and Frequency test procedure. 


Same 25 steps a 
thraugh c. 


Pesition Indication.’Remarks 


NOTE 


The preas-to-operate switch-lights located on the Components 
Test Console G3141 operate on and off by alternately pressing 


Make sure gwitch-lights are pressed 


only a5 necessary in order to obtain the specified Indication. 


Panei 
PRE--POWER TURN ON 


POWER DISTRIBUTION 


BC POWER SUPPLY 


ELECTRICAL 
CONTROL 


DIGITAL VYOLTMETER 


CBi (30 AMP; 
CB2 (10 AMP) 


AC INPUT 


VOLTAGE VERNIER 


VOLTAGE ADJUST 


CURRENT LIMIT 


AC INPUT INDICATOR 


MILLIAMPERES 
RANGE SELECT 


VOLTS RANGE 
SELECT 


YOLTAGE ADSUST 


115V/230¥ 


100 KC STD INT /EXT 


STORE/DISPLAY 
DURING COUNT 


POWER 


Figure 30-4, 


Preparing Components Test Console For Use (Sheet I of 4} 


Pulled out 
Pulled out 


Conscle main power off, 


Flectricat utility outlets 
power off. 


Down (off} 
Midposhtion 


Fully counter- 
clockwise 


9 
OFF 


OFF 
OFF 


Fully 
DECREASE 

Lay At rear of unit. 
INT Ai rear of unit. 


DISPLAY At rear of unit. 


Down (off) 


Change No, 18 - 9 duly 196¥ 30-3 
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Volume IL 

_ Pa nel Control Position Indieation/Remarks 
PRE-POWER TURN ON (cont) 
OSCILLOSCOPE INTENSITY POWER OFF 
TEST CELL, BLECT Connector J704 Cable BE52748 Connection to 
OUTLETS teansduccer, 

Connector J704 Capped 

Connector J 705 Capped 


CAUTION 
Vacility pneumatic and bydraulte supplies to console must be off, 
POWER TURN ON 


POWER CR! (30 AMP) Pushed In Console main 
RISTRIBUTION power on. 
ELECTRICAL POWER POWER light ON, 
CONTHOI, AC INPUT light on) 
TEST SELLCT 1 Light 1 off. (@) 
TEST SELECT 2 Light 2 off. {a} 
TEST SELECT 3 Light 3 otf, (2! 
TEST SELECT 4 Light 4 off, (a) 
TEST SELECT 6 Light 5 off. {@) 
TEST SELECT 6 Light 6 off, (4) 
TEST SELECT 7 Light 7 off./2) 
TEST SELECT 8 Light 4 off, 9) 
DIGITAL RANGE 10U ¥ 
VOLTMETER UCT RON Fico 
ATTENDATION Midposition 
SAMPLE PERIOD 1SEC 
109 PER 
SAMPLING RATE Midpositton 
POWER ON If digttal voltmeter 


indicates OVER- 

LOAD, wait at 

least one minute 

before resetting. 
NOTE 


Digital voltmeter must be allowed to warm up for at least 30 minules 
prior to use. 


F (a) If indication is not ag specified, press applicable switch-lght, 
On FS Nol AS Bpecihed, press ap! Lda 


Figure 30-4, Preparing Components Test Console: far Use (Sheet 3 of 4) 
30-4 Change No, 20 - 19 May 1971 


ate ee 


OSCILLOSCOPE 


OSCILLATOR 


OSCILLOSCOPE 
(Calibratian Check) 


Control 


{ Panel 


POWER TURN ON (cont) 


FOCUS 


INTENSITY 


zontal (Eo left) 


Seclion XXX 


Indication/Remarks 


Adjust later for 
best focus. 


Power light on, 
Adjust later for 
best intensity. 


Oscilloscope must be allowed ta warm up for ak least 30 minutes 


prior to use, 


RANGE 


Frequency yernier 


ATTENUATION 


OaciJator must be allowed to warm up al least 30 minutes 


y.rior to use, 


A VERT. 


SENSITIVITY 


A VERT. 


SENSITIVITY 
VERNIER 


B VERT, 


SENSITIVITY 


B VERT, 


SENSITIVITY 
VERNIER 


SWEEP TIME 
HORIZ, SENS. 


SWEEP TIME 
RORTZ, SENS. 
VERNIER 


SWEEP TIME 
HORIZA. SENS. 
SWP, EXP. 


swtich 


CAL. (6 CM) 


»5 MILLISEC/CM 


DC AC switch 


Connect aselilator 
to oscilloscope and 
digital voltmeler 
(iront of console}. 
See figure 30-3. 


Acjust Jater ta 
obtain 5 volts peak 
on oscilioscone, 


Figure 90-4. Preparing Components lest Console for Use (Sheet 3 of 4} 
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Section XXX R-3896-3 
Volume IT 


Panel Control Posttion Indicalion/Remarks ‘ ) 
OSCILLOSCOPE: TRIGGER LEVEL AUTO 
(Calibration Rese ; 

Check] (cont) SYNC, INT +. 
VERT. CHOP 
PRESENTATION 
VERTICAL Adjust as Channel A trace 
POSTEION A required, must indieate 6 cm. 
VERTICAS, Adjust as Channel B trace 
POSITION B required, must indicate 6 cm. 
OSCILLOSCOPE A VERT. 10 VOLTS/CM 
SENSEPIVITY ne 
A VERT. CAL Fully clockwise, 
SENSITIVITY 
VERNIER 
B VERT, -1 VOLTYOM DC Select position to 
SENSITIVITY or 1 VOLT/CM obtain greatest 
ne clarity. 
TB VERT, CAL Fully clockwise. 
SENSITIVITY 
SWEEP TIME 1 MILLISEC/CM ) 
HOKIZ. SENS. 
SWEEP TIME CAL 
HORIZ, SENS. 
VEHRNIER 
SWEEP TIME X1 SWP. 
HORZ. SENS. 
SWP, EXP. 
Switch 
DC AC awiten AC 
TRIGGER LEYEL ALTQ Adjust to obtain a 
aleady single trace, 
SYNC. INT + 
VET, CHOP 
PRESENTATION 


Figure 30-4, Preparing Components ‘Test Consote for Use (Sheet 1 of 4) 


30-6 Change No, 20 ~ 19 May 1971 


~CHANNEB B&B TYPICAL 
OVTPLT TRACE 
6h 2 eee 
'E.S VOLIS PEAK] ¥4-3.2-22n 


& VOLTS ais 


R-3896-3 
Volume II 


CHANNEL A INPUT 


Figure 30-5. Volumetric Liquid Oxygen 
Transducer Input/Oulnul Yoltage Trace 
at 200 Cycles (Typical) 


20-18. OUTPUT YOLTAGE AND PREQUENCY 


{ TST, 
Procedure 


a. Make sure Compoa- 
nents Test Console GI141 
aud transducer ure pre- 
pared for use as outlined 
in paragraph 30-15, 


b. Adjust oscillater 
frequency vernier until 
DVM indicates 000. 200 
4900, 001 kc. 


ce. Adjust escillator 
ATTENUATION control 
untit osciloscope channel 
A indicates 5,0 to 7.5 
yolts peak, (See figure 
39-5.) 


d. Record peak vutput 


veltage on osrilloscope 
channel B, 


ee =e 


Result 


Nowe, 


PYM must indicale 
000. 206 -000. 001 
ke, 


Channel A must 
indicate 5.0 to 4.5 
valts peak, 


Transducer output 
voltuge must be 
0.2 volt peak 
minimum tn 3,90 
voila pak 
Maximum, 


Proceture 


e. Disconnect DVM 
electrical leads from 
OSCILLATOR; then re- 
connect them io OSCIL- 
LOSCOPE vertical B 
input on front of congcle, 


f, Mave OSCILLATOR 


power switch tn off. 


&- Disconnect cabte 
BL52746 from magnetic 
pickup coil and coimect 


it to the other call. 


h. Meve OSCILLATOR 


power swltch to on. 


f. Disconnect DVM 
electrical leads from 
OSCILLISCOPE vertical 
B input; then reconnect 
them to OSCILLATOR, 


j. Repeat steps b 


through e. 


k. On DIGITAL VOLT- 
METER. panel, move 
POWER ON switch to off. 


1 On OSCILLOSCOPE 
paucl, turn INTENSITY 
control to POWER OFF. 


m. Moye OSCILLATOR 


power switch lo off. 


nm On ELECTRICAL 
CONTROL panel, press 
POWER switch-tight, 


0, On POWER MS- 
THIBUTION panel, puti 
out elreuit breakers. 


p. Remove transducer 
from test setup and install 


protee([ve closures, 


Kefor ta paragraph 36-2, 


Section XXX 
Paragraph 30-16 


Result" 


DVM rust indicate 
O00. 206 +000, 001 
Ke. 


Power off. 


None. 


Power on, 


None. 


Same results as 
stops b thraugh . 


Power off, 


Power ilght off, 


Power off. 


POWER and AC 
INPUT lights aff. 


Console man 
power off. 


None. 
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Paragraph 30-17 Yolume EL 

$0-17. COIL CONTINUITY TEST. This test ° } 

is a preingstailation requirement only. sce 
Proceduie Rogult 

a. Using a multi« Multimeter must indicate 

Meter, continuity continuity bebyeen ping 

Lest coils in earch Aand B and between 

mognetic pickup. pins C and D. 

Record multimeter 

indication. 


30-4 Change No, 21 - 12 November 2674 


31-1. CIMBA 
AND INSULATION AL 


34-2, The following paragraphs provide infor- 
mation for inspecting std repairing the gimt<1 
bearing boot, fuel inlet elbow-to-interface panel 
instiation boot, and interface panel oxidizer 
inlet insulation seal, 


Part Num ime 


laspecting 


Repairig 


Gimbal Bearing Foot and Fuel Inlet Elbow-to- 
laterface Par nel Ingotation Boot 

Galted threadg Replace cap 
acrew, ring, 
and trunnion 


Cap screw 


assembly. 
. Clamps Bent Straighten ta 
j original position. 
ibruken Replace togt. 
Band Cracked or Replace bont. 
broken welds 
Snap Torn loose Replace bunt, 
buttons fram hoot 
ane studs 


‘ Band and 
back 


Land separated Acrepiable 
from book at 

clamp end. 

Separation leas 

than 3 inches, 


Nand separated 
from bout at 
clamp end, 
Separation 
more than 3 
iuches. 


Replace bout, 


Boat Holes in side 
wel) af bout or 
aluminized 

“ fabric 


\ te ne 


\ Figure 31-1. 


Replace buat, 


R-3896-49 
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GIMBAL BOOT, INSULATION BOOT, 


Section XOCX1 
Paragruphs 31-1 to 31-4 


SECTION XXX] 


ANID INSULATION SEAL 


31-3, INSPECTING AND REPAIRING, 

31-4. Inspection and repair of the boots and 
seals is United to visual inapection and minor 
repair and/or replacement, Inspect individual 
parts for generat ecaditien, ckeanness, damage 
to threads, and cor:osion. (Refer to fimuie 
31-1.) 


_ Part Naine 


Repairing 
Acceptable 


1 Juspecting 


Mok.ced seal 
separated 
trom beat 
didcwalls. 
Seprration 
Jeas than 
one inch. 


Malded seal 
separated 
from boot 
sidewalls. 
Separation 
anure thun 
ore inch. 


Replace boot, 


A.wminized 
coating 
rrigsin, or 
flaking 


Separation of 
aluminized 
fabric from 
¢ilicone- 
lubber 
fiberglass 


Aceeptable 


Acceptable 


“oss of bond Acceptable 
between 

zhurdnized 

fabric and 

silicone= 

rubber 

fiberglass 


aman mee ries, 


Inspecting and Repairing Gimbal Boot, Insulation Boot, 


and Insulation Seal {Shect f of 2) 


Change No, 15+ 23 April 1969 Jd1-t 


Suction 3 KX 


— 


Parl Name 


tnterface Panel Oxidizer Inlet Inswatien Seal 


Inspecting Repairing 


Alumtnized 
fabric sepu- 
rated from 
silicanc- 
rubber Mber- 
glass due tu 
missing 
larend, Sepa- 
ration lesa 
than one inch. 


Acceptable 


Alvniinized 
fabric sepa- 
rated from 
silicone- 
ruber 
fiberplass 
due to miss- 
ing thread, 
Separation 
vaore than 
one ineb, 


Replace bnot. 


Insulation 
channel) 


Ra-2 


Bent Straighten to 
original position. 
Broken Replace. 


Figure 31-1, Inapecting and Repairing Gimbal Boul, Insulation Boot, and Insulation Seal 


Change No, 15 - 43 Aprii 1969 


hte i ne 


It- 8696-3 
Volume Il 


Part Name 


Insulation 
seal 


(Sheet 2 of 2) 


Inspecting 


Deterioratecl 
or damaged 
anodie coating 


Bent supports 
or doublers 


Broken sup- 
ports ar 
doublers 


Support or 
doubler scpa- 
Taled from 
seal 


Deterivrated 
or damaged 
senl 


Missing 
tiveis 


Repadring 


Replace anadic 
coating or iri- 
dite as outlined 
in R-3896-3, 
Yolume 1, 


Straighten to 
original 
position, 


Replace Insula- 


tion seal, 


Replace insula. 
tion Feal. 


lace insula 
tion seal, 


Replace insnla- 
tion seal, 


yf 


1 


R- 3896-3 APPENDIX 
Yolume fi 


MANUAL VATA SUPPLEMENTS 


Manual Dita Supplements are issued rem time indieated in the “Supplemenl Status "column, 
to time to conpawucate inportan and urgent Fur active supplements, no states is enterud, 
information concerning the equipment covered For incorporated supplements, “Incorporated” 
in (his volume, These supplements bear an is cenit ed. 
identifying number and should be filed in this 
Appendia. 
Upon veeeapt of a Manual Data Supplement make 
Manual Data Supplements directly affeet the An appropriate reference lo the supplement in 
dula ta fais vodume and vill be incorporated the maryin next to the dati supplomented aad 
inte (bis volume during a future updating effort. enter foe number. dale. and subject imalter of 
the supplement oa the Manual Data Supplement 
4 Supplement Record is issued periodically to Record. 


invivate the status vé supplements issued for 
this volume. ‘The status of evel supplement is 


MANUAL DATA SUPP LEMLMAT RECORD 


This Supplement KRecurd incheates the siatus of supplements 
issued fur Technical Manuat t- 3896-3. Supplements which 
lave been incorpotated into the yadame shall bo reninyed 
from the Appoudix und destruyed, 


Supple trrentt Supplement 
Number Dated Dese ription Status 

R- 3895-3 2 May 1966 lasts eStablisnad mequrremens Tneorpatigead 
Vor Tl-! Jor component mrgitionance und 

repr ina enudrowed aren 
R- 3896-3 10 June 1266 Lists correct handlag, remove Incorporated 
Yul U-2 ing. wand distillation proyvedures 

for pressure-actuated (Narlex} 

souls. 
i+ 3896-3 14 ely 1966 Lists increased pressure toler- Incorperaied 
Vol M-3 wace for thrus! OK pressure 

switch and repair material change 

fur nozate extensivn. 
(t- JHOG- § 15 Sepleinber 1966 Provides a preeedure anda list Incarporated 
Vol ll-4 of equipment required fa re« 

place damagert blind auts on the 

thrust chamber muzzle extension. 
n-SH9G- 3 13 Oetoher 1966 Adds a wire lst far high-voltage facorporated 
VoL ik-S lgutlers, 
1{- 3896. 2 40 December 166 Provides a peoredure for the re~ fucorpaurated 
Voi Tt pair of the fort valve position 


Inclicatos, 


Change No. 14+ 8 January [969 A-1 


APPENDIX 


Supplement 


Number 
R-3896-3 
Vol li-7 


R- 3896-3 
Vol I-8 


R- 3896-3 
Val 1-8 


It-3396-3 
Vol W-10 


R-3ayd-3 
Yol Il-1} 


R- 3896-3 
Vol II-12 


R- 3896.3 
Val l-19 


R- 3896.9 
Val U-14 


1t- 3896-3 
Vor M-15 


It- 3896-3 
Vol 11-16 


R- 3896-3 
Vol li-t7 


A-&% Change No. 14- @ January 1969 


R= 3896-3 
Yolume 1 


MANUAL ATA SUPPLEMENT RECORD 


Died 


16 January 1967 


16 February 1967 


31 March 1967 


20 April 1967 


2 May 1987 


12 May 1967 


25 May 1967 


9 June 19s? 


16 Jie 1967 


9 July 1967 


16 Octoher 1967 


(cuntinued) 


Bese: iplian 
Provides darmayre limits and dss- 
position for electrical harvess overs 
molds, 


Pravides jnspeclion andl repair 
information for the improved main 
fuel valve position indicator springs. 


Carkects the [st of effective pages 
and adds deletion infermetion where 
TCA Sy. 


Adds preface page to call vut 
change in use of libricants, 


Provides inspection and repair 
information for uxidizer iniel 
and inereascs Inducer cap bal 
jlockwasher dimension. 


Ackis purt nuabers for field- 
modified durbaputmpes and adds use 
of sealant und antiseize dispersion. 


Delelos requtremcnt te perform 
a doeation check of larhop wap oxi- 
dizer miet after repair. 


Provides information tn update 
turhapump repair procedures. 


Provides impeller rib clearance 
Information for osadizes pulses 
that are reassembled with Ue 
same impeller and sptine sleeve, 


Provides umproyements i fabri- 
cating dlhod and installation and 
testing procedures far Cugh valve 
position bdisator, and provides 
detailed info: mation on instala- 
tion of 4-way solengid valve 0- 
rings and retainers thal ie 
sinidlar in size an?! *, pearance. 


Simplifies electrical test proces 
dures for oxidizer valve, fuck 
valve, and hypergol manifold. 


Supplement 
Slatus 


Incerpurated 


Incorporated 


nenrpurdled 


ligarporated 


incorporate] 


Ineorporsted 


Incorporated 


Incorporated 


Incorpuralect 


Incorporated 


Incorpuraled 


{ 


R.~ 3896.3 APPENDIX 
Volume U 
MANUAL DATA SUPPLEMENT RECORID 

(ccrntinned) 

Supple sient , Suppiernent 
Number ; Dated — Desertption Status 

R-38R6. 3 20 Oetoher 1967 Replaces sectiun SAV. and incorpo- In¢orporated 
Val I-14 rates revised testing procedures and 


R- 396-2 
Vol W-19 


R- 3896-3 
Vol 26 


R- $896. 3 
Vo) W-21 


R- dA96- 3 
Vuk ie 22 
IR. 3896-3 
Val W-23 


R-~ 8896-3 
Vo i-24 


R~ JBS6-. 3 
Val 1-26 


Ke .3886-3 


Vol i1-26 


R-380F-3 
¥ol 1-27 


R-BGG8- 3 
Vol [-28 


requirements. 


15 December '967 Adds mainteaaive and test proce- 
dures for volumetric liquid uxygen 
transducer. 


15 December 1967 Provides muintonanee und test 
pracedures fur gas generator bal} 
vatve swilch, maim oxithzer valve 
switch, and liypergel miu (ole 
switch, Also simplihes electrical 
fost provedure for main filel valye 
indicalar, 


15 December 1967 Provides ointenance and test 
pracechires for lurbupumy speed 
{ransducer. 


28 December 1967 Adds requirement for lubricating 
turbopuniy Carque Kear. 

16 January 196# Pormils an alternate repair of 
rigid- cluel curved sections by haad 
blending. 

& March O68 Provides maintenance anid test 


procedures for temperature trans- 
ducers NA5-27215, NAS-27335, 
and NA5- 27414, 


13 May 196% Provides preredures far remaving 
he durbogump oxidizer inlet with- 
cut removing the inducer, and for 
installing the same iniet that was 
reunoyved, 


14 June 1968 Changes equipment used to meas- 
ure oxidizer ya.ve temperature 
dering cryogenic testing. 


15 Criuber 196 DBe.ztes thy procedure for re-forin- 
ing temperature transducer capper 
rings. 

1 November 1968 Changes the thrust OK pressure 


plekup pressure tolerance, 


Change No. 14 - 8 January 1969 


Ingerparated 


Incurporated 


licerpuruled 


Incorporated 


Inco poralcd 


Ineurporated 


Inenrporated 


Tucorporaled 


Incorporided 


incarporated 


A-3 


APPENDIX 


Supplement 
Number 


R-J#8 8-8 
Vol 1i-28 


R-3896-3 
Vol 11-36 
R-3896-3 
Vol T1-S1 


R-3896-3 
Yo! 1-32 


R-3898-3 
Yot H-33 


R«3896-3 
Vol 11-34 


R+3890 3 
Vol 11-35 


R-3896-3 
Vo) 1-46 


R-3896-3 
Yo) I-37 


R-3896~3 
Vol H-38 


R-2996-9 


Vol i-10 


R~3896 «3 
Vol Tl-40 


R- 3896-3 
Vol I-41 


H-3B98-3 
Volume If 


MANUAL DATA SUPPLEMENT RECORD 


lyated 


6 December 1968 


8 November 1964 


15 January 1969 


4 March 1969 


20 March 1969 


2 April 1969 


24 Aprit 196% 


10 June 1969 


8 Seplember 1989 


26 September 1969 


22 October 1969 


18 December 1969 


19 June 1970 


(continued) 
Supplement 
Description Status 
Detines the repairs that are required Incorporated 
for both internal and external pin- 
holes in the waJl of the thrust chamber 
tubes, 
Provides the ¢viteria for accepta~ incorporated 


bility of damaged flex hoses. 


Supersedes supplement R-399G=3 
Vol I-27, dated 15 October 1968, 
which deieted the procedure for 
re-forming temperature trans- 
ducer conper rings, 


Oeletes the requirement te use an 
upstream flowmeter when pressure 
testing the turbopump intermedtate 
deal, 


Adds a low-pressure (3 and 1) psig) 
leak-test ot the turpopump primary 
oxidizer seal. the 30-psig leak- 
test has been cleleted. 


Provides inspection and repair 
infor mation for the gimbal bearing 
boot, fuel inlet elbow tnsulallot 
poets and oxidizer Iniet inswation 
seal. 


Changes the lubrirant used on parts 
in the mxidizer side of the gas wen- 
erator ball valve. 


Changes the hibricant used on 
infernal parts of the hypergol 
manifalel, 


Specifies the lengih of primary 
oxidizcy seal acrewa to be used 
during inntallation and gives the 
disposition of screws that haye 
been used, 


Ards the requirernent to substitute 
lubricant prease #.B0140-012 
(Rueketdyae) for lubricant KEL-F 90 
on certeth tuust chamber plugs, 
£0015, and gaskets, 


Changes the Jubricant used on 
internal parts of the redundant 
shutdown valve. 


Changes the torque value of the 
gae generator igniter port plug, 


Addo port numbers for bearing 
coolant central valve reatrictors, 


A-4 Change No. 19 ~ 10 September 1870 


Incarporated 


Incorporated 


Tnenrporated 


lacorporatcd 


Incorporated 


incorporated 


{ncorporated 


fncorparated 


Incorporated 


Tneorporated with 
deviations from 
orlginal issue, 


wwcorporated 


Supplement 
Nuraher 


R-9BDG-3 
Yul W-42 


R-3896-a 
Vol U-43 


N- 3884-3 
Vo! U-44 


R-389G-3 
Val 11-45 


R-3896-3 
Vol I-46 


R- 3696-9 
Vol 0-47 


R- 3496-3 
Vol I-48 


R.3896-3 
Yol -4$ 
R-3e86-3 
Vot I-80 
R-3896-3 


Vo) 0-54 


R-3866-3 
Voi 1-52 


It~ 3890-3 
VYotume 0 


MANUAL DATA SUPPLEMENT RECORD 


243 September 1070 


16 October 1070 


28 October 1970 


§ November 2970 


13 January £971 


15 January 1971 


21 January 1991 


28 January (874 


18 Februsry 1973 


14 April 1974 


29 April 1871 


mt er 


{eantinueg) 


Description 


Adds requirement to use a Wheatstone 


bridge for transdveer testing, 


Adds inspection eriteria for oxidizer 
valye sleeve and lines, 


Changes requirements for tnapecting, 
repairing. and dimensional limits for 
propellant ducts. 


Deletes test equipment und changes 
test procedures for oxidizer valves, 
fuel valves, bearing covlunt contral 
valve, engine control valve, and 
four-way solenoid vulve. 


Adds requirement for disconnecting 
beat exchanger from turhopump to 
permil instalistica of torgue tool. 


Adds ingpection and repair 
informatton and dimensional limits 
for hydric anc purge tubes and 
ilnes. 


i*nanges hydraulir pressure 
required fox engine control valve 
achuatioa, 


Adds inspection vequlrements tor 
oxidizer dome purgn cheek valve 

and iguitlon monitor valve diaphragm, 
aud corrects 4 part name jn engine 
eotroal valve assembly procedure. 


Changes daniage limits fow thrust 
chamber noxzin oxtension exiernal 
reinforcing bands, 


Adds inspecHon reqtivenents for 
oxidizet deme purge check valve 

and ignition monitor valve diaphragm, 
ind corrects a patt name tn engine 
control valye assembly procedure, 


Adds a requirement to inspect that 
specified parts in the oxidizer valve 
and the turhopump are not dyrd, 


Seen 


APPENDIX 


Supplement 
Status 


Incorporated 


incorporated 


tncorporaled 


Incorporated 


Incorporated 


facorporatrd 


Incorporated 


Change No, 20 ~ 19 May 1971 A-5 


Ingorporated 
Superseded by 
H- 3808.3 

Vol It- 64. 
Tncorporated 
Incorporated 


APPENINX 


Supplement 
Number 


R-34896-3 
Vol U-53 


R-3896-9 
Vol 1-54 


R-3896-3 
Val 11-85 


R-3996-3 
¥ol 1-56 


R-189R-3 
Vol U-5% 


R-3ag6-3 
Vo! U-58 


R-I896-3 
Vol (1-59 


R-38H6-3 
Val If-60 


R-39896-3 
Volume 11 


MANUAIT DATA SUPPLEMENT RECORD 


Dated 
30 April 197) 


15 July 4971 


2 Avgust 1944 


3 August 1971 


L6 August 1971 


13 October 1971 


20 October 1971 


3 January 1972 


(oontinued) 


Description 


Revises lig test requirements and 
limits for the turbopump speed 
transducer and the volumetric quid 
oxygen trangducer, and changes the 
oscillator control and posilion 
settings for checkout valve testing. 


Adds a procedure for performing 
a fuel valve nose seal iiauid leak taal. 


Addy procedures for repair of the 
engine control valve start aud step 
solenoid yaives. 


Reverses the open and close pert 
enllouts in specified steps when the 
atop solenvia vaive ig energized or 
overridé port is pressurized during 
engine controt valye and four-way 
solenoid valve testing. 


Adds prelustallation test procedures. 


Replaces engine control valve and 
four-way soienolit valve high-pressure 
teat with an exlernal leak test. 


Deletas proof-test procedures for the 
vas generatur oxidizer purge check 
valve, the inert prefill check valve, 
the deartng cuolant control valve, and 
the ignition monitor valve; deletes 
high-pressure text proceduras for the 
engine control valve start and step 
solenoids, ihe cagine contrii valve 
cheek valve, and the redundant shut- 
down valye: adda ovoceduras for tesling 
the thrust CK preagure switeh when 
rot using Components Teat Congole 
G3iSh; and arkla a procedure for 
reforming copper rings on temperature 
transducer NA5-27414, 


Adds a euution specifying the sequence 
uf removal and installation of parts 
required to prevent damage tu parts 
when the four-way aolencid valve is 
partially disassembled, 


A-86 Change ho. 22 + 15 February 1972 


eee 


Supplement 
Status 


lacorporated 


Incorporated 


incorporated 


Incorporaled 


Ihitorporated 


incorpyrated 


Incorporated 


Incorporated 


Supplement 
Naniber 


R- 3896-3 
Vol I-61 


R- 3896-9 
Vol 0-62 


R- 3696-3 
Yol H-63 


R-3896-3 
Yul (1-64 


R-3996-3 
Vol H-85 


K-98 9609 
Volume IT 


MANUAL DATA SUPPLEMENT RECORD 


36 April 1972 


3 May 19772 


13 June 1972 


14 June 1972 


5 duly 1972 


(continued) 


Deseriptton 


at 


Adda a requirement for a filter tn 

the hydrauic supply to the pressure 
port on housing 88-553267 for 

testing atart and stop avlenoid valves. 


Expands cleaning requirements and 
adds cleanness acceptability eriterla 
for four-way solenoid valve (ilters. 


Changes the pressure limit for low- 
pressure pases, 


Adds a caution when installing cloge 
diametra) parts tn body of four-way 
solonoid valve and adds a minimum 
leakage requiremenl at four-way 
solenald valve return port whet both 
Btart and stop solenoid valves are 
energlzcd. 


Provides addittonal procedures for 
the start and stop sulcnoid valves, 
which Includes complete disassembly 
of the valvea and special cleaning 
procedures for the solenoids, 


APPENDIX 


Supplement 
_Status 


incorporated 


Incorporated 


Incorporated 


Incorporated ! 


Incorporated 


Change No, 23 = 3 August 13972 A-7/7A-8 


MANUAL DATA SUPPLEMENT NO. H-3896-3 VOI, TT-66 
Sheet 1 of 1 25 October 1972 


This supplemeni. affects the data in Technical Manual R-3896-3, Voiume TI, Make a 
reference to this supplement in the wargin next to the data being supplemented; 
enter the number, date, and subjset matter of the supplement an the Manual Datu 
Supplement Hecora; wal file this supplement in bhe Appendix to this volume, 


This supplement changes the requiroments specifying use of start and stop solenoid 
optical inspection equipment. 


On page 23-363, paragrapn 23-346, step Zz, change substep 2 as follows; 

(2) Visually inspect the following solenoid (6) drilled pagsages (use of a 
stereomicrascopr with maguifiecation of 20 - 3x ia recommended) for any particles 
not removed during cleaning: 


. MANUAL DATA SUPPLEMENT NO, R-3896-3 VOL II-67 
Sheet 1 of 2 29 Novembe > 1972 


This supplement affects the data In Technical Manual R-3896~-3, Volume If, Make 
a reference to this supplement in the margin next to the data bein supplemented; 
enter the number, date, and subject raatter of the supplement on the Manual Data 
Supplement Record; and file this supplement in the Appendix to this volume, 


This supplement adds a time requirement that must be observed when inspecting 
fuel valve nose seal for liquid leakage, and changes the reverse-flow and reseat 
test for the checkout valve, 


On page 14-32A, paragraph 14-22A, Procedures column, change step k and m as 
Inspect valve nose seal for liquid leakage for 10 minutes minimum. 
On page 21-18, replace figure 21-12 with the attached Rgure. 


On page 21-20, paragraph 21-20, change step ¢ and result to read: 
t. Connect checkout valve to console None 

for reverse-flow-test. Make sure 

plezometer is located within 6 inches 

of OUTLET No, 2 port {C), (See 

figure 21-12). 


On page 21-20, paragraph 21-20, change atep i and snbstep 2 and result to rcad: 
i, Using HIGH pressure panel, 


apply pressure to OUYLET No. 2 
port (C) as follows: 


(2) Adjust PRESSURE REGULATOR OUTLET No, 2 port (C) 
until PRESSURE MONITOR "'B" gage pressurized and PRESSURE 
indicates 100 +5 pai. MONITOR "B" page indicates 
100 25 psi. 


On page 21-20, paragraph 21-20, change stop & and substep ¢ and result te read: 
k. Using WGH PRESSURE panei, 

reduce pressure ty CUTLET No, 2 

port (C) as follows: 


(2) Adjust PRESSURE REGULATOR INGH PRESSURE panel 
until REG SUPPLY PRESS gage indicates zero. depressurizerd. 


MANUAL DATA SUPPLEMENT NO. R-3886-3 VOL I-87 
Sheet 2 of 2 29 November 1972 


| 
{ TEST CELL (ih ara 
: Cerrone t 


PNEU LOW PRESS 
MOH "N° INLET 


OMT HO | 
ORAL ARVARSE 
Lx K-THatT 


j BRET LAW Peas mat i 
rn | 
i zz THEW FIG Saat f 
| OUTLET 

1) MaTHIMeNt 


semen >} 
NFU Flow 4 


' 
REVERE MON IRLET 4 
FLé*“-TEST peaphayecotneraia 
PAY MNGH PIRES< i 
OUTLET ; PREU;HYD 
3 
{ 
’ 
| AEBRAT- 
TF UTILITY 98 . a 
ri rm t | 
a 4 ” 
UW rtarry ie: hee rT 
t cosy 
“FMRC KRG Pre reall 
(PIL COMPATIAI) = ££ 
4 PRE LO PRU 
MON "A" INLET 
j Leaant 
FALYE FORTH | 
A INERT fl puree ; 
a OLTLEY HO, L CE] rust COM PATIAGA STITIU | : 
eC other ne, 3 SA cup RAN CLAM eRe | 
b PUML SARIFOLO L2 cane anes. | 
% IANTIION MGNTTOR FALTER (ey PULZOUBTYA { KHIPS-3 
Pr oRecSCUT 
! 
| 
| 
aoe es ek oe PE-3-2-89 i 
a EE TY ARP I Se 
1 
| 
1 


MANUAL DATA SUPPLEMENT NO. [t-3696-3 VOL 11-68 
Sheet 2 of 1 15 February 1973 


This supplement affects the data in Technical Manual R- 3896-3, Volume Il, Make 
a reference to this supplement in the margin next to the data being supplemented; 
enter the number, «late, and subject matter of the supplement on the Munual Data 
Supplement Record; and Hle this supplement in the Appendix to this volume. 


This supplement changes electrical harness connector itispecilon and repair re- 
quirements to permit cleaning of corroded pin contacts, 


On page 18-4, figure 18-4, under Inspecting and Repairing, replace 


"Corroded pin ox “Replace harness.” 
accket contacts. “ 


with the following: 


Corroded pin Clean as outlined in 
contact. R-$896-3, Volume lL. 
Corroded socket Replace Larness, 


contacts, 


MANDAL DATA SUPPLEMENT NO. 3896.3 Vol. TT-69 
Sheet 1 of 4 5S April 1975 


Thais supplemont affects the data fin Teehnical Mangal Mett96.3, Volume IT, Mako a 
reference to this supplement in the margin next dv the data being supplemanted; 
enter the number, date, and aubject matter of the aupplement on the Manual Bate 
Supplowent Recerd; andi file thie supplement in the Appendix te thia volume, 


Thia aupplement adda warnings for handling specific materials used in the manual, 


On page 8-13, paragraph 8-18A, add the following warning before step c: 
WAINTNG 


White sealant RIV-102 is flammable and mist not be 
used near heat, aparks, om open flame, It ia toxic, 
Tnhalnttion of iis vapors or prolonged contact vith 
the sentant can cause serious bodily harm, in case 
of prolonged oxpostre, immediately obtain fresh air 
aug waeh skin with soap and water. 


—— TT HE eT a here! 1 he soars “Pe ries AM Irs 


WARNING 


Viton elastomer (528 TiV te Flacumable and nowt not 
be aged near heat, aparks, ar open flame, Fé is toxic. 
Tnhalnation of its vapors or prolonged contact with the 
curlag agent can cause serious hedily hara, In eas: of 
prolonged exposure, imacdintely obfaiu fresh aie and 
wash akin with woep and wator, 


Ou _page 18-7, paragraph 18-8, adt the following warning before step b: 
WARNING 


Petting conpunnd PR1 S57 ta toxic, Inhalation of its 
vapors ar contact with the material can cative serious 
bodily harm, It must be used in a well-ventilated ares. 
In cane of contact, wash skin with anap and water, 


Gn page 187, paragraph 18-5, chango stup > to reeds 
Lb. Thoroughly mix 22 parte of A to LOO grate of T, by weight, ef potting 
compound PR~1553 (black) tProduets Renearch and Chomical, Servo? for one minute, 


WARNING 


Primer 1200 RFY ide f?amanble and must not be used near 

heat, Kparke, or open flame, It is toxle, Iubalaiion of 

ites vapors or prolonged centact with the primer oan cause 
gertoun bodily harm. In ease of prolonged expomurea, Ime 
mediately obtain freak oir and wash akin with nuap ond water, 


MANUAL DATA SUPPLEMENT NO, $896.3 VOl. TY-69 
Sheet 2 of 3 § Aprj™ 197% 


On page 18-7, paragraph 18-9, adil the following warning before step o; 
WATLINING 


Primer 1200 RIV is flammahblo aud must net be uacd 
near iiexut, oparka, ot open flame. It is toxic. In- 
halation of itn vapora or prolonged contact with the 
primer can cause sorious bodily harn. In case of 
prolonged exposure, imnodiatoly obtain Preah air and 
waah ekin with soap and water. 


On page 18-7, paragraph 1849, change atap c ta read: 

o. Apply o thin soat of primer 1200 Riv (Dow Cocning Coy) ta matal surface 
of repaly arent apply only enough primer to give a pink tinge to the motal, 
Allow to dry for a mninéumo of 60 winutes, 


On page 27s, paragraph 27-7, change procodure te road: 


27—7. REPAIRING POTTING COMPOUND, 


WAILNING 


Isopropyl alcohol is flammable and mist not he 
usod near heat, oparks, or open flame, 

Iuhalation of the vapors or prolonged contaot with 
the liquid can cause serious injury, 


NOE 


Steps a through o outline repairing potting and 
steps d through 1 outline replacing potting. 


a, Cloan dawegod area by wiping with va olean, Llinte-freo cloth daapened with 
isopropyl aleehnl (Federal Specification TT-J-~735), Allow solvent to dry com 
pleteiy. 


WAINTNG 


Adhesive genatant RIV-108 46 flanmable and mst 

not be used near heat, apurka or open flame. It 

de toxic. Inhalation of ite vapors or prolonged 
eontaot with the sealant em: cavee serious bodily 
herm, In cape of prolonged exposure, immediately 
obtain fresh air and wash skin with soap and water. 


b, Apply adkesive sealant ATV-108 (General El ectvic) to daneged area and using 
a epatula, smooth out sealant anc remove excess material, 
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ec. Allow aealant to cure at room temperature for approximately 16 hours. 


d. Ronmove all potting compound from tnd of junction box, Take care not to 
remove markings en junetion hox. 


te, Thoronghly clean repair aroa by wiping with a clean, Lint«frea olath 
dampened with feoprovyl aloohol (Federal Specification TI'-I-735). Allow aolvont 
tu dry completely, 


WARNING 


Silicones primer 38.4120 is flammable and miat not ha 
used near heat, apatks or opan flanc. Tt is toxir, 
Inhalation of its vapora or prolonged contact with the 
primer can cause serious bodily harm, In oasc of pro= 
longed expounre, immediately obtain fresh air and wash 
skin with soap and water. 


f. Apply a thin, even coat of ailicone primor S$-4120 (tienoral Fleetria) to 
aurface of repair area, Allow primer to dry for a minimum of 30 minutes. 


WARNING 


Silicone resin &TV-619 contains an alkaline ootalyst 
that may cause burns, It mat not bo allowad to 
contact akin or clothes, In onse of contact, woah 
akin with svap and water and treat Injwred aren ag 

*, burn, 


¥. Thoroughly mix 100 parts of aJlicone rosin RTV-615A to 10 10,5 parts of 
curing agent RTY~615B {General Blectrio} by woight, for a minimum of 3 ninutes, 
Potting life is approximately 8 hours, Uae only cloen-metal or non-waxed con« 
tatners with a capacity 3 tines as large as potting mix, 


h. Place potting wlx in a vacuum chamber ond pull a minimim vacuum of 27 Inehos 
of woremury for approximately 10 minutes te remove air, 


1, Place a aylou cast on each lockwire hole of connectors to form a groove 
0,12 inch deep from lovkwire flange, 0.22 inch wide, and 9,25 inch Jong after 
patting is cured, 
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This supplement affecta the data in Technical Manual R-3896-3, Volume ITI. Make a 
reference to thia supplement in the margin next to the date being supplemented: 
enter the munber, date, and subject matter of the aupplement on the Manual Data 
Supplement Record; and file “his supplement in the Appendix to this manual, 


This supplement changes lesk-test compound (MIL-L-25567) to leak-test compound 
(MSFC~SPRC- 38h}, 


Change leak-test compound (MIL-I-25567) to leak-teat compound (MSFC-SPEC-384) in the 


rollowt ng _Placel B: 


Page No, Paragraph No. Step 
2-6 2-12 

2.10 i-13 i 
4-11 2-13 n 
3-1) 3-12 

3-31 3-16 a 
3-52 3431 dang j 
3*59A ILA e 
h=a/b-h ha 

7-7/7-8 Jnus j 
13-204/13-208 13-12 

lheg the12 

15-11 15-18 ft 
15-145 1519 q 
15-22 1522 

19—7 $922 

19-268/19-26B 1917 oA 
19~28 19-17 Zz 
20-8A/20-8B 20—12 

22-10 21-17 

21-28 21023 h 


21-29 21-23 ¥ 


